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ABSTRACT
According to Rosenthal (1996), 40,000 babies have been born with the assistance
of in-vitro fertilization and similar procedures in the United States. With the help of in-
vitro fertilization (IVF), at least some people with infertility problems can now fulfill
their unfulfilled wish and conceive their own children, but they themselves and people
around them may question consequent parent-child relationship and child development.
It is not enough to know the medical procedures and the consequences of participating in
IVF. It is also important to examine the social and psychological influences on the
families.
Seventeen women who participated in IVF/GIFT/TET (IVF group) and thirteen
women who participated in less aggressive infertility treatments (non-IVF infertile group)
were interviewed by telephone. All these women received treatment at the Advanced
Fertility Institute in Bethlehem, Pennsylvania. It is revealed in this research that the
mother-child relationship in the IVF families is undifferentiated from that of the non-IVF
families in terms of overprotection, overindulgence, rejection, the mother's effort in
child-rearing, and the mother's adjustment to motherhood. The mothers in the IVF
group, however, are more accepting of their children than those in the non-IVF group.
Compared to the general fertile population in another study, all the women in my research
tended to be more overprotective, less overindulgent, and less rejecting than the fertile
mothers. Infertility does leave some negative legacy in overprotection, rejection, and
acceptance. On the other hand, participation in the infertility treatment does not
necessarily have a negative impact on the families and the children.
I
THE MOTHER-CHILD RELATIONSHIP IN IVF FAMILIES
INTRODUCTION
Louise Brown, the first test tube baby, was born in Britain in 1978. The new
human reproductive technology used in this case is called in-vitro fertilization (IVF).
Since then, as more and more human reproductive technologies were invented and as they
became more and more accepted by the people, the demand for such technologies has
never declined but remains high.. In 1993 the number of in-vitro fertilizations performed
in the United Sates was 31,900 (Begley, 1995). According to Rosenthal (1996), 40,000
babies have been born with the assistance of in-vitro fertilization and similar procedures
in the United States. Compared to some other forms of human reproductive technologies,
or so called assisted reproductive technologies (ART), such as artificial insemination by
husband (AIR), artificial insemination by donor (AID or DI), egg donation, embryo
transfer (ET), and surrogate motherhood, IVF seems to be superior. People feel confused
about telling the children how they were born, as there is no genetic link between children
and at least one of the parents in the case of the donor insemination, egg donation, and
surrogate motherhood. Some parents would hesitate to tell the children that they are
genetically unrelated. The secrecy of childbirth often threatens the rapport of the parent-
child relationship. In-vitro fertilization, on the contrary, relieves people from this trouble.
In most IVF cases, the parents are genetically related to their children. The technologies
are used to retrieve the eggs and sperm from the parents and fertilize them in lab. The
couples who participated in IVF usually feel more ready to tell their children how they
2
were born than those who use other forms of reproductive technologies (Lasker & Borg,
1994).
However, facing the technology of IVF, people still feel ambivalent--excited and
hopeful on the one hand, but frustrated and panicked on the other hand. With the help of
IVF, at least some people with infertility problems can now fulfill their unfulfilled wish
and conceive their own children, but they themselves and people around them may
question the parent-child relationship as a consequence ofusing the advanced human
reproductive technologies. It is not enough for the family members to know the medical
procedures and the physiological consequences of participating in IVF. It is also
important to examine the social and psychological influence on the families. The
knowledge of the parent-child relationship in IVF families should be available to the IVF
practitioners, the IVF users, the social researchers, and other public parties.
Infertility is defined as an inability to conceive afer a year of sexual relationship
between married couples without using birth control. The definition of in-vitro
fertilization is a little complicated. In a broad sense, IVF refers to any process of
fertilizing eggs with sperm in a petri dish and then implanting fertilized eggs in a
woman's womb. The eggs and the sperm are not necessarily obtained from married
couples and the women who donate the eggs are not necessarily the same people who will
receive the fertilized eggs and conceive children. In the case that both the eggs and the
sperm are from the same couples and the women who receive the fertilized eggs are also
the donors of the eggs, the children conceived later are the genetic offspring of those
couples. In other cases, the eggs and/or the sperm can come from the donors, and the
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women who receive the fertilized eggs do not have to be the people who will bring up
children. In other words, IVF can be used together with egg donation, doner
insemination, and surrogate motherhood. In addition, the people who are involved in IVF
can be married couples, lesbian couples, single parents, and aged parents. In this broad
sense, in-vitro fertilization will be too complicated to study. Therefore in my research,
IVF refers to the process in a narrow sense: the IVF users are married heterosexual
couples whose sperm and eggs are retrieved and then the fertilized eggs are implanted
into the wife. However, two similar technologies called GIFT and TET are included in
this narrow category. The only difference between GIFT, TET, and IVF is when and
where the eggs are implanted into a woman's body.!
Some articles and books have broadly examined the ethical, legal, financial, and
medical influences of IVF on infertile adults, married couples, single parents,
homosexual partners, physicians, and other interested parties ofIVF (Bonnicksen, 1989;
Lasker & Borg, 1994). Many researchers have studied the physical well-being ofIVF
children, their social behaviors, and the parenting in IVF families as compared to fertile
families with children conceived by natural means (Lancaster, 1987; Balen, 1995; Rizk,
Doyle, Tan, Rainsbury, Betts, Brinsden & Edwards, 1991; Bonduelle, Buysse, Assche,
In the procedure ofIVF (in-vitro fertilization) the unfertilized eggs were put into the
uterus. In the GIFT (gamete intra fallopian transfer) procedure, an unfertilized egg and
sperm are placed into the fallopian tube. In the procedure of TET (tubal embryo transfer)
the eggs and sperm are fertilized in the lab and the resulting embryo is put in the tube. As
the three technologies (IVF, GIFT, and TET) are similar, I will name them as IVF for
convenience through the whole paper.
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Devroey, Steirteghem, & Lievaers, 1994; Landau, 1995; Golombok, Cook, Bish, &
Murray, 1995). In this paper, I want to focus on parent-child relationship in the families
with children conceived by IVF/GIFT/TET.
The work of some researchers on this topic has produced seemingly conflicting
results. Landau (1995) speculates that using human reproductive technologies may
increase child abuse, maltreatment, and abandonment when there is a sharp contrast
between reality and the parents' expectation of a perfect child, causing the parents to feel
disappointed. Golombok and her colleagues (1995), however, found that the quality of
parenting in IVF families was better than that of the families with naturally conceived
children and that the IVF children showed no distinct social or emotional problems. The
limit of most research is that only the fertile families were used as a comparison group to
see whether using IVF causes some differences. In addition, the psychosocial impact of
infertility is often ignored in the empirical studies. It is suggested that the effect on the
parent-child relationship in IVF families may not be due only to the use of IVF but also to
infertility itself(Musing, Spensley, & Barreda-Hanson, 1985; Balen, 1995). However,
only Balen made an empirical comparison between the IVF group, the infertile non-IVF
group, and the normal fertile families. It seems that the psychological factor of infertility
was not given adequate attention by many researchers. Therefore in my research, I
recruited a comparison group which is composed of some people who tried less
aggressive reproductive treatments but not the assisted reproductive technologies (ART),
such as IVF, DI, TET, and surrogate motherhood.
Based on these considerations, I conducted a study to explore the parent-child
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relationship in IVF families. The first part of this paper presents speculation about the
possible effects of participation in IVF on parenting, and closely analyzes four major
studies. The second part is a theoretical approach which provides some insight into the
factors that may affect the parent-child relationship. Based on the previous research and
theories, I proposed series of hypotheses about mother-child relationship in the IVF
families. These hypotheses were tested in a field research of IVF families in comparison
to that of the infertile non-IVF families in which children were conceived by means of
less aggressive infertility treatment, such as oral medication, injection, and surgery.
WHY IVF AND WHAT ARE THE POSSIBLE EFFECTS OF IVF
Many infertile people consider IVF the last straw because they want their own
biological babies, who link with them genetically. They would try everything they can
and be willing to endure the financial, emotional, and physical sufferings. Williams
(1992) studied the adoption actions and attitudes of 16 women and their husbands seeking
in-vitro fertilization. She found that many couples emphasize more strongly the
biological meaning and rewards in parenting than the experience ofparenthood. In
addition, some couples expressed their strong beliefs that they still could conceive one
day. As Williams (1992) indicated, another reason that some infertile couples consider
IVF ahead of adoption is the lack of "adoptable" babies. Williams reported that the most
wanted babies are white and healthy newborns but such babies are scarce. The
respondents in William's research had to wait two to seven years to adopt an ideal infant.
The waiting list seemed to be too long for the couples who want children eagerly. In
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addition, the strict screening also caused people to withdraw from an adoption agent.
Moreover, the knowlege of the genetic parents is either kept secret or a confusing topic in
the adoptive families. It is said that the adoptive children will feel confused about their
identity and that the secrecy in the family will undermine the parent-child relationship.
However, is the family relationship in IVF families better than that in adoptive
families? Do IVF families differ from families with normally conceived children? Does
paticipation in IVF influence the parent-child relationship?
Two effects ofparticipation in IVF may occur i.n the parent-child relationship.
The positive effect is that IVF children can receive special attention in the families, as
they are precious and very much wanted. Parents would care more about their children,
and the relationship with their children can be especially pleasant. As the IVF children
are not likely to be neglected, they may have a healthier cognitive, social, and emotional
development than the naturally conceived children. On the other hand, the extreme desire
for a baby and the consequent high expectations placed on the children may increase the
likelihood of the conflict between the parent and children when overprotection and/or
overindulgence are developed. Therefore, the children may experience some difficulties
in social and emotional development.
Some authors have speculated about the possible harm to children's health and
growth. Landau (1995) stated that the application of reproductive technologies would
threaten the children's well-being and increase the risk of child maltreatment, abuse,
neglect, or abandonment. She acknowledged the good intentions in the application of
human reproductive technologies such as assisting the infertile individuals to fulfill their
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desire for parenthood. However, she pointed out that such good intentions did not
prevent the children from being exposed to risks to their well-being. In her opinion, the
children conceived by the new reproductive technologies are exposed to a longer series of
medical and educational interventions, some of which are traumatic. Landau suggested
that new reproductive technologies set up new criteria for human defects and perfection.
Children with many or few physical and mental shortcomings are no longer accepted as
they are. Landau quoted Beck-Gernsheim's opinion, saying that "the desire to have a
healthy baby is now giving away to pressure to have a perfect child" (p.l26). As the IVF
children are expected to be "perfect," they are exposed to more unrealistic expectations
by the parents. Landau speculated that if the babies are "either impaired or in any other
form incompatible with the most innate wishes of the parents"(p. 126), child abuse,
neglect or abandonment may occur in such families. However, Landau's concern is
mainly for the single mothers who seek help from donor insemination. Her concern may
not be applicable in IVF families in which there is a legal marriage between the couples
and the IVF children are the biological children of the couples. Moreover, her opinions
are merely based on her speculations instead of empirical research.
Although Landau's speculations may be too radical, they are not completely
unreasonable. Mushin and his colleges (1986) and Balen (1995) also suggested similar
harmful effects to the parent-child relationship and the children. The IVF parents and
their children conceived by IVF are labeled as "different," "special," or "unusual"
(Mushin et aI., 1986; Balen, 1995). Within the families, even though the children are still
the biological heir of the parents, after all they were conceived in the petri dish by an
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artificial technology rather than conceiving by nature process. When problems occur
between the parents and the children, the problems can be easily ascribed to the IVF
origins (Mushin, Spensley, & Barreda-Hanson, 1986). In this sense, the self-fulfilling
prophecy may be possible for the IVF parents and children.
One reason why the IVF parents and children are labeled as unusual and thus
under particular stress is that they are exposed to much public attention (Mushing et aI.,
1986). The labeling effect was especially prominent in the 1980s when IVF was new and
very uncertain. The process of IVF was therefore under much social and ethical pressure
at the time. However, such a labeling effect may be diminished to some degree since IVF
is more often used and more accepted by the public than it was ten years ago (Begley,
1995).
Generally, the major harmful effects speculated by some scholars are some
parents' exaggerated expectations of their children, and the social prejudice on the child
and the parents. On the contrary, the empirical studies present more reliable findings
about the parent-child relationship.
CURRENT KNOWLEDGE
Current knowledge of the psychological and physical development of IVF
children and on parenting is seemingly contradictory. Some researchers found no
difference between IVF families and the fertile families. Others showed a better parent-
child relationship for children conceived by IVF and that IVF children display good
developmental progress. Finally, some studies detected higher incidences ofbehavioral
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and emotional problems ofIVF children and overprotection in IVF families.
Profiles of Four Major Studies
Presented below are the profiles of four major studies, including the
characteristics of the subjects in each research and the measurements. The findings will
be summarized afterwards.
1. Quality of parenting and social and emotional development of the children
Golombok and her colleagues (1995) studied forty-one families created by IVF
and forty-five families with children conceived by donor insemination (DI) (the
experiment groups), fifty-five adoptive families, and forty-three families with naturally
conceived children (the control groups). Children of a multiple birth were not included in
the study. The children's age ranged from four to eight years. On the average, the DI and
IVF children were older than the naturally conceived children. The average age of the
mothers and fathers were 38 and 41, respectively. The mothers in the experimental group
were older than the mothers in the natural group. The majority of the families in each
group belonged to the middle class. The IVF families from four clinics in London who
had one child of four years or older were invited to participate in the research. Mothers'
age, social class, children's age, number of children in the families, and birth order were
tested as co-variants. The dependent variables and the measurements are listed in Table
1.
Table 1
Variables and Measurements in Golombok et at's Research
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Dependent
Variables
Parents' marital &
psychiatric state
Quality of parenting
Children's emotions,
behavior, and
relationships
Measurements (Questionnaires & Tests)
Golombok Rust Inventory of Marital State (GRIM);
Trait Anxiety Inventory;
Beck Depression Inventory
Ratings of quality concerning warmth, emotional
involvement, mother-child interaction, andfather-
child interaction,'
Parenting Stress Index (PSI/SF)
Rutter "A" and "B"scales completed by child's
mother and teacher, respectively for the description
of observation;
Modified Separation Aitxiety Test;
Modified Family Relations Test;
Pictorial Acceptance of Perceived Competence and
Social Acceptance
2. Social-emotional well-being and adjustment to parenthood
Weaver et al.'s study (1993) focused on 20 wives and 19 of their husbands who
have had a successful IVF or GIFT. These couples, mostly belonging to the middle class,
had tried to conceived for approximately 8.3 years on average and had received some
kind of infertility treatment for 5.9 years. The number ofIVF/GIFT treatments the
couples had received ranged from one to four. Their children at the time of the research
were between 15 and 27 months old, and 17 of them were singletons and there were four
sets of twins. The comparison groups were the general population and 20 couples who
conceived without medical assistance. The IVF/GIFT group and the comparison groups
were matched by parents' age, number of children, age of the youngest children, and
social class. The IVF/GIFT subjects were recruited at an IVF unit, Princess Royal
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Hospital, UK. The comparison group was matched as closely as possible with the
IVF/GIFT group from some general practitioners' practice, the National Childbirth Trust,
a local nursery school, and two mothers' support groups.
Table 2
Variables and Measurements in Weaver et al.' s Research
Dependent Variables
Parental emotional health, characteristic
of psychoneurotic, or personality disorder
Quality of marrige, Marital adjustment
Quality of life
Parents' feelings about their babies
Mother-child relationship, child-rearing
attitudes
3. Parent-child Relationship after IVF
MeasurementlInstruments
The Crown-Crisp
Evperientail Index (CCEI):
Free Floating Anxiety,
Phobic Ansiety,
Obsessionality, and Somatic
Anxiety.
The Dyadic Adustment Scale
(Das): Dyadic Consensus,
Dyadic Cohesion, Dyadic
Satisfaction, and Affectional
Expression
Quality of Life (QQL)
The Parents' Feelings Scale
(PFS): Postive feelings or
negative feelins expressed
"All the time" to ''Never''.
The Mother-Child
Relationshop Evalution
(MCRE): Acceptance,
Overprotection,
Overindulgence, and
Rejection.
In Balen's study, 45 IVF couples and 35 infertile non-IVF couples were compared
with 35 normal fertile couples. The IVF couples and the infertile non-IVF couples had
been infertile at least four years between their first try at conception and the birth of their
12
first child. Children aged between two and four were the only children in these families.
Participation in employment, religious convictions, and educational level were also used
as independent variables. The IVF group was selected from the patients' files of an
university hospital in the Netherlands. The infertile non-IVF subjects were obtained from
a general infertility clinic. The control group, which is the normal fertile group, was
selected from the files of two obstertric practices in the neighborhood of the hospital.
Table 3
Variables and Measurements in Balen's Research
Dependent Variables
Parental emotional involvement
(including parental concern and
parental emphasis on
achievement)
Educational stress
Child characteristics
4.Children ofIn-vitro Fertilization
MeasurementlInstruments
The Child Rearing Practices Report
(CRPR): Emotional Involvement, and
Parental Concern.
NVOS (Section A: subjective family
stress) in Dutch: handling the child and
parental burden
Balens measurement of the
characterizations found in day care and
kindergarden: obstinate, social, dynamic,
and distracted.
Mushin, Spensley, and Barreda-Hanson (1985) assessed the early psychosocial
development of33 children conceived by IVF. Though their study did not directly
address parenting in IVF families, their results are still informative in that the parents
were interviewed regarding their child-centered problems, parental problems, marital
issues, parenting experience, and the experience in the IVF program. The first 52
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children born in the Monash University IVF program in Australia were selected as the
subjects. The majority of the children were between 12 and 20 months old. Twenty-
seven mothers interviewed were between 28 and 41 years old. The 27 fathers aged
between 30 to 47. The number ofIVF cycles ranged between one and five with the
majority of one cycle. No control group was used to compare with the IVF group.
Table 4
Variables and Measurements in Mushin et ai. 's Study
Dependent Variables Measurements/Instrument
Parents' perception ofthe children and
themselves
Children's mental, physical, and social
development
The Findings of the Studies
1. Positive features in IVF families
Semi-structured interviews:
parents' perception of their
children's problems, parent
assessment of their child's
developmental status, past
psychiatric problems of the
parents, and parents'
experience as IVF
participants and parents.
Bayley Scales of Infant
Development with a mental
developmental index (MDI)
and a physical developmental
index (PDI)
The quality of parenting in the families that have used such assisted reproductive
technologies as IVF and donor insemination (DI) are "superior" than that in the fertile
families (Golombok et aI., 1995). Compared to the families with naturally conceived
children, IVF mothers showed more warmth to the children and were more involved
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emotionally (Golombok et aI., 1995, Balen, 1995). Additionally, IVF mothers and
infertile non-IVF mothers felt that they could handle their child in a more easy way
(Balen, 1995).
Moreover, Parental Stress Index scores indicated significantly lower levels of
distress among IVF parents and DI parents than among the parents with naturally
conceived children (Golombok et aI., 1995). IVF and GIFT parents had higher positive
feelings towards their babies, compared with the parents who had conceived without
medical assistance in the comparison group (Weaver, Clifford, Gordon, Hay & Robinson,
1993). Both the mothers and the fathers in the IVF/GIFT families showed higher scores
in their feelings about parenthood than did the parents in the comparison group. This
means that the IVFIGIFT parents held more positive feelings than negative feelings
towards their children. IVFIGIFT parents also perceived parenthood as less burdensome
in their lives. Weaver et al. also suggested that the IVF/GIFT couples may adjust more
smoothly to parenthood than do the couples who had children without using IVF/GIFT.
Weaver et ai. suggested that parenthood for the IVF couples meant "a release from the
previous emotional demands and constraints of infertility treatment" (p.14). IVF mothers
and infertile non-IVF mothers reported greater pleasure in their children, and they
expressed their feelings towards their children more strongly (Balen, 1995).
Greater mother-child and father-child interaction were found in IVF families
(Golombok et aI., 1995, Mushin et aI., 1993, Balen, 1995). Mothers in the IVF group
and non-IVF infertile group reported that they felt more capable ofhandling their
children than did the mothers in the fertile group. No higher level of educational stress
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and parental emphasis on children's achievement are reported among the infertile and
IVF mothers (Balen, 1995).
When child characterization was compared between the IVF children and the
children in the fertile families, IVF children were reported by their mothers to be more
social and less obstinate (Balen, 1995). However, it is possible that the IVF mothers
overestimated their children. In Morin et ai. 's research on psychosocial development of
children conceived by IVF, these children presented a higher mental development level,
though not statistically significant. They scored significantly higher in the measurement
of psychomotor development. The IVF children appeared to vocalize more frequently
and to have greater energy (1989).
2. Similar features in IVF families and the fertile families
Golombok et ai. (1995) found that IVF children's emotions and behaviors did not
differ from the naturally conceived children and the adoptive children. IVF children did
not show more separation anxiety. In terms of cognitive development, no significantly
different scores were obtained by one group or the other (Morin et aI., 1989).
Using Baley Scales ofInfant Development, Mushin et ai. (1993) concluded that
the IVF children are within the normal range and that their parents functioned normally.
In addition, no incidence of serious psychopathology, such as child abuse or child
neglect, was found in the IVF group (Mushin,et aI., 1993). In terms of the children's
condition of physical health, there was also no significantly higher rate of congenital
malformation among IVF children than that among non-IVF children (Morin et aI.,
1989).
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3. Harmful features in IVF families
The major negative feature of the parent-child relationship was reported to be
overprotectiveness (Weaver et aI., 1993). In their study, parents in the IVF/GIFT group
scored higher in overprotection, overindulgence, and rejection than the parents who did
not use assisted reproductive technologies. The difference in overprotection was found to
be significant. According to the Mother-Child Relationship Evaluation Manual, Weaver
et aL warned that overprotectiveness may "undermine the child's development of feelings
of responsibility, and can lead to insecurity and dependency, even though it is out of good
intention" (p.13). Weaver et aL drew a line between parental dysfunction and the
children's adjustment of diffulties.
In regard to children's cognitive and physical well-being; the greater incidence of
low-birth weight, multiple births, and higher rate of cesarean sections do increase the risk
of the IVF children's development although no direct causal correlation between an
increased risk for congenital malformation and the conception by IVF was found by the
researchers (Morin, Wirth, Johnson, Frank, Presburg, Water, Chee, & Mills, 1989;
Mushin, Spensley, Barreda-Hanson, 1986). In addition, a pilot study by Golombok et aL
reported that the incidence of behavioral and emotional problems was higher among the
IVF children even though they made normal developmental progress (1990).
Infertility versus In-Vitro Fertilization
The difference between IVF families and the non-IVF families can partly be
explained by the parents' experience of infertility. The couples who seek help from IVF
to conceive children are infertile in the first place. Hence, the emotional drain, the stress
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when they face the financial problems, and the physical risks, not only come from
participating in the IVF program, but also from psychosocial effect of infertility. The
causal path is shown below.
Participation in IVF
,;1f ,
Infertility Child-rearing Practices
Many infertility studies suggested that infertility has a negative effect on people's
psychosocial functioning, which is reflected in forms of anxiety and depression (Cook,
Parsons, Mason, and Golombok, 1989; Johnson, Shaw, and Bird, 1987; Leiblurn,
Kernmann, Colburn, Pasqualle, and Delisi, 1987; McEwan, Costello, and Taylor, 1987).
For the people with problems of infertility, one of the important goals of life is
temporarily impeded. Infertility becomes a stressor in their lives. For those who decided
to try IVF, both men and women reported a feeling ofanxiety due to the tension during
the IVF procedures and the worry that IVF will be unsuccessful. Anxiety was found to
be a main psychological problem among the couples going through IVF (Cook et aI.,
1989). In Johnson et aI's study (1987), high levels of anxiety were found among those
who first embarked on the infertile treatment and among those who were participating in
the oocyte retrieval and transfer. On the other hand, participating in IVF or other types of
advanced reproductive technologies is considered to be an approach-coping strategy in
contrast to the avoidance-coping strategies, such as drinking alcohol. By seeking help
through the medical treatment, collecting information, and making a plan of action, their
levels of anxiety were found to be lower than that of the people with avoidance-coping
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strategies (Cook et al., 1989). However, different situations were found between those
who have successful treatment and those whose have unsuccessful IVF treatment. The
unsuccessful results of participating IVF may put people at risk of depression. We cannot
exclude the possible feelings of depression even among those whose IVF treatment is
successful because many of the IVF participants need to take more than one cycle of IVF
until they successfully conceive a child or children of multiple birth and consequently
they may carry their depressive feeling over into the following procedure and into the
beginning of their parenthood.
It is suggested that the family relationship and parenting capacity may be
impaired if one or both partners continue to feel depressed about infertility or continue to
perceive themselves as infertile after childbirth (Golombok et al., 1995, Mushin et al.,
1985). Moreover, as the parents may have gotten used to their life without children
during years of infertility, they may not able to adjust to the new life in which child-
rearing is very demanding (Balen, 1995).
However, another possibility is that after childbirth some parents may feel much
relieved from the previous pressure which came from other family members, friends, and
social environment and from the procedure of the IVF (Weaver et aI., 1993). For the
infertile couple who used IVF, they may have been facing two types ofpressure: the
pressure to have children, and the pressure of such reproductive technology as IVF.
Compared to the constraints they experienced in infertility, they may feel more relieved
in child-rearing despite some difficulties in child-rearing practices. This may explain
why some IVF parents consider parenthood less burdensome than the fertile parents.
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Weaver et al. (1993) suggested that "the difference between the two groups may be due to
uncontrolled for differences existing prior to conception, rather than to the method of
conception" (p.14). Similarly, Raoul-Duval et al. (1994) also concluded that the
difficulties experienced by the parents in the transitional period was related much more to
the adjustment to parenthood than to the biological aspects of participating in IVF. The
possible dysfunction of parents may lead to the difficulties in adjustment for the children
(Weaver et al., 1993). Similar problems were found in adoptive families, especially at the
onset of the children's puberty and sexual development (Burns, 1990).
Burns (1990) studied the infertility-treated families through semi-structured
interview memories of their infertility experience and perceptions of their parenting. The
comparison groups were the families "with no history of reproductive failure" (p.1 77).
The results of Burns' research showed that infertile parents were more likely to perceive
parenting as overprotective, child-centered, and/or abusive/neglectful than were parents in
the families with no history of reproductive failure. The consequent psychosocial
problems in children associated with parental infertility were "school problems, sexual
acting out, chemical abuse, identity issues, attention-deficit disorder, hyperactivity, and
learning disability" (Burns, 1990, p.185). It is worth noting that none of the infertility-
treated families in Burns' study have ever used assisted reproductive technologies, such
as IVF or donor insemination. Therefore, the negative aspects in parenting and the
consequent harmful effect on child development were mostly related to the experience of
infertility. One weak point in this study is that most of the subjects in Burns' study were
adoptive families. The negative characteristics in such families may be also due to the
20
non-genetic linkage between the parents and the children. As a result, it is hard to tell
whether the harmful effects on parenting and child development were from the wake of
infertility, adoption, and/or infertility treatment.
Mother's Role in the Parent-child Relationships
Many studies of child development have shown that the mothers play a unique
role in child-rearing and social and emotional development in the early stage of childhood
(Ragozin, Basham, ernic, Greenberg, and Robinson, 1982; Heinicke, Diskin, Ramsey-
Klee, Given, 1983). Therefore this research of the parent-child relationship in families
that have used IVF or less aggressive reproductive treatment concentrates on the mother-
child relationship while also exploring the relationship between father and child in such
families.
Previous empirical studies demonstrated that an outstanding demographic feature
in the groups that have used any type of reproductive technology is that they were older
on average than mothers of naturally conceived children. Women who have undergone
infertility problems or whose husbands have such problems have spent years seeking help
for infertility diagnosis and treatment. By the time they are able to conceive
successfully, they usually have reached the age of mid-thirties. In Golombok et aI's
research, mothers who have conceived by donor insemination (DI) were 36 years old on
average (Golombok et aI., 1995). Leiblum et al. (1987) reported that the mothers age
ranged from 25 to 42 with an average of 33 in the study ofpsychological concomitants of
in-vitro fertilization. The mean age of the IVF/GIFT mothers in Weaver et aI.'s study
was 39 with the youngest children of9.8 months on average (Weaver et aI., 1993).
21
Ragozin and his research group found that maternal age correlates to parenting
role and children's intellectual development (Ragozin et aI., 1982). In both groups of
mothers with fullterm babies and mothers with preterm babies, the mother's age had
independent effects on the maternal perception of the parenting role. The older the
mother was in the preterm group, the greater pleasure in the overall parenting role she
experienced. The results also indicated that older mothers achieved greater child care
responsibility scores and took less time in activities away from their young children.
Ragozin et ai. suggested that those mothers who had experienced parenthood previously
became more interested in the social roles outside families as they became older and were
more ready to assume responsibilities. In contrast, those who had less experience in
motherhood but more in non-parenting roles committed more to the parenting practices.
Other factors that enable older women to adapt to motherhood would be their
ability to perceive themselves as mothers, ego strength, and emotional maturity.
Heinicke and his collaborators found that women with high ego strength adjusted well to
the child-rearing practices. These people were also able to visualize themselves as
mothers early in the pregnancy (Heinicke et aI., 1983).
* * * *
Generally speaking, there is little direct knowledge of the parent-child relationship
in IVF families. Many researchers combine the parent-child relationship and child
development together in their studies. The positive features of IVF families compared
with the fertile families are the greater maternal warmth, more pleasant and greater
involvement, and more positive feeling towards the children. The IVF children in some
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studies exhi~ited no significant difference from the naturally conceived children in the
sense of intelligence and physical well-being even though they were exposed to more
risks as the result of the greater rates of premature delivery, multiple birth, and cesarean
sections. One major negative characteristic ofIVF families is the overprotection which
can be the result of too much parental involvement.
After a close look at the empirical studies, we can see that although the results
seem to be conflicting, they actually concentrate on different aspects of the parent-child
relationship and child development. Several of the studies also suggested some possible
causal factors that may affect the parent-child relationship, such as the mother's age, the
child's characteristics, birth order, number of children, parents' occupations, and family
income. The mothers participating in IVF program were usually over thirty years of age,
older than the fertile mothers (Golombok et aI., 1995; Weaver et aI., 1993; Mushin et aI.,
1986). It is possible that older mothers can handle the problems in child-rearing better
than the younger mothers, and that they perceive parenting in a more positive way than
the younger mothers. Moreover, a child's characteristics can also affect the interaction
between the mothers and children (Balen, 1995; Golombok et aI., 1995). Balen and his
colleagues found that more social and less obstinate children were easy to handle by the
mothers and such children can relate to their mothers more easily and more pleasantly
than those who are more obstinate and less social. Two other characteristics which are
children's being dynamic and being distracted were not found to be significant factors.
Although Golombok and her fellow researchers did not find any significant correlation
between children's age, birth order, social class and the quality of parenting, it is still
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reasonable to see that these variables affect mother-child relationship.
Generally, these empirical studies illustrate how the mother-child relationship in
IVF families would differ from the infertile non-IVF families and the fertile families.
Some social theories about the mother-child relationship further suggest why there would
be difference between these families. The reasons may lie in economic considerations
and parental expectations of reciprocal rewards from their children, and greater
commitment to childbearing and child-rearing.
INSIGHTS FROM THEORY
Some theories in social psychology provide insight in understanding the parent-
child relationship in the IVF families. The exchange theory illustrates· the balance of
costs and benefits in child-rearing practices. Moreover, Zelizer (1985) in her book
Pricing the Priceless Children demonstrated that the children's emotional value in the
family plays a more important role than their economic value. Children became
priceless in that they provide sentimental satisfaction to the parents. What parents
expect to obtain from their children is emotional comfort and fulfillment. It is possible
that IVF parents would expect more from their children since they have spent more
money and experienced more physical and emotional suffering during the process of
conception. On the contrary, the theory of cognitive dissonance predicts that the IVF
parents would be able to develop better relationship with their children as a means of
reducing cognitive dissonance.
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Exchange Theory
1. Principles of exchange theory related to the study of the parent-child relationship
Exchange theory has been widely used in the fields of demography, sociology,
and psychology. It is believed to be one successful framework for predicting and
suggesting fertility behavior (Williams, 1992).
Blau in Power and Exchange in Social Life (1964) stated that social exchange is
the central theme in our life. By social exchange he meant "the emergent properties in
interpersonal relations and social interactions" (PA). He also described a simplified
interaction between the people in social exchange:
A person for whom another has done a service is expected to
express his gratitude and return a service when the occasion arises.
Failure to express his appreciation and to reciprocate tends to stamp him
as an ungrateful man who does not deserve to be helped. If he properly
reciprocates, the social rewards the other receives serve as inducements to
extend further assistance, and the resulting mutual exchange of services
creates a social bond between the two (PA).
Exchange theory indicated that people have unmet demands that they always
intend to satisfy. They also attempt to maximize their rewards and minimize the costs in
social interactions. Accordingly, the interaction between children would be that the
parents provide all the necessities to rear the children (Rapoport, Rapoport, & Strelitz,
1980). At the same time, they also expect reciprocal reward from the children. The more
investment they put into pregnancy and child-rearing, the more reward they expect to
obtain in turn.
2. Financial and Emotional Investment of the IVF Parents
In IVF families, couples have made more effort to conceive a child than the
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fertile parents. They have to go through all the painful medical tests and the process of
conception by IVF as well as expending a large amount of money, time, and energy
(Lasker & Borg, 1994). Although the costs vary from one IVF program to another, the
conservative estimate of the cost of a single procedure is between $5,000 and $10,000
and additional $2,000 for fertility drugs (Browlee, 1994).
In addition to the financial cost, the medical process is reported to be
"emotionally and physically draining" by some couples (Williams, 1992; Brownlee,
1994; Lasker & Borg, 1994). The procedure ofIVF is more complicated than simply
fertilizing the eggs in a petri dish in the lab and then placing into the womb. In fact,
many procedures are involved. First, the woman has to take injections of hormone-
regulating drugs that send her into instant and temporary menopause, sometimes causing
an "emotional tailspin". She also needs to take other drugs to stimulate her ovaries to
produce enough eggs that can be retrieved by a long needle inserted through the virginal
wall. After the fertilization in the petri dish, the embryos are inserted back into the
woman's uterus. In addition, the woman also needs to submit to regular blood drawings,
ultrasounds, pregnancy tests, and surgeries, if necessary. A single cycle of in-vitro
fertilization takes about 3 months. If a single failure happened at any time during the
process, the whole process must be repeated again. According to Rosenthal (1996), 1,792
to 32,000 procedures will take places a single cycle. After paying $10,000 and enduring
so much pain and humiliation, what will be the expectation of the precious children? Do
parents expect more reward then? They probably do.
3. Parental Expectations as a Reward to Parenting
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McCall and Simmons (1972) suggested three types of rewards found in a
relationship: material rewards, such as money; emotional rewards, such as satisfaction or
joy; and finally, the identity confirmation which helps to maintain and elevate one's se1f-
image or self-esteem. In this sense, what parents expect from their children can be the
emotional reward, and the reward to their parental image. The latter kind of reward can
be reflected in the forms of the children's academic achievement. Zelizer's book Pricing
the Priceless Child (1985) illustrates how the children's emotional value becomes
important to the parents.
4. Children's Value in the Families
Between the period of the 1870s and the 1930s, the value of children was
transformed from being economically valuable in the family to being more sentimental
value (Zelizer, 1985). In the eighteenth and nineteenth century and earlier, the cost of
children was judged by their economic value, as they were considered the future laborers
and family security for the aged parents. Therefore, on the black market, older boys were
usually in greater demand than the younger ones as the older ones could fulfill the
economic functions more quickly.
However, since the beginning of the twentieth century children have become
much less economically useful than before. Instead, they became more emotionally
priceless. According to Zelizer, one reason for this change in children's value was the
great improvement in infant mortality rate. As a baby was no longer "an ephemeral
being," parents did not have to protect themselves against the grief for baby's death by
trying to be emotionally insensitive as they did in earlier times. Moreover, due to the
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drop of over all birth rate, the lower number of children increased their individual values.
An example is that the adoptive parents would like to adopt a cute two-year-old curly-
haired girl who was considered more adorable and of more sentimental value to some
parents than an older child.
Zelizer concluded that the value of the twentieth-century children had to be
determined by their sentimental worth. Her theory is helpful in understanding that the
major expectation of children from parents is the emotional satisfaction, love, and
children's cuteness in today's family. Some other researchers hold the same idea. In
Balen's research (1995) on the desire and motivations for having children, of the six
categories of motivations the emotional feeling of "happiness brought by children" is
the most frequently reported one. Eighty-four percent of the women and 78% of the
men said that having "children around is nice," and "children make me happy. "
5. Meeting Parental Expectations
By applying the exchange theory we can see that the IVF parents have reasons to
hold higher expectations oftheir children since they have put more financial and
emotional investment in pregnancy than fertile families. The question now is whether
their children are able to satisfy the high expectations and meet parental requirements. If
children can satisfy the expectation of parents, what would be the relationship between
parents and children? If the children cannot satisfy the expectation ofparents, what
would happen between them?
Homans (1974) proposed the conditions under which people react emotionally to
different reward situations. Based on the Miller and Dollard's "frustration-aggression"
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hypothesis, Homans (1974) suggested that when people do not receive what they
anticipate, they will become angry and behave aggressively. However, when they receive
more than they expect they would behave approvingly. Hence, if the children satisfy the
expectation of the parents, their relation with their parents may be enhanced and pleasant;
if the parents expect too much and the child cannot satisfy the expectation in return, there
would be some problems in the interaction between parents and children. In reality, the
children usually cannot satisfy the unrealistically high expectation from the parents,
therefore the parent-child relationship in the IVF families would be expected to have
some problems.
What the exchange theory predicts here is that the more the emotional and
financial investment, the higher the expectation of the parent-child relationsip and child
development; the higher the parental expectation, the more possible it is that the parent-
child relationship will be problematic. However, from the literature review of the current
knowledge ofIVF families created by the advanced reproductive technologies, we can
see that in most such families the parent-child interaction and quality of parenting is as
good as the normal fertile families, and in some cases, it is even better. Homan's
exchange theory cannot fully explain what happens between the parents and their children
in the IVF families. A theory in social psychology called cognitive dissonance predicts
another possibility in the parent-child relationship.
Cognitive Dissonance Theory
From psychological point of view, cognitive dissonance is the discomfort feeling
when people hold two contradictory cognitions (ideas, attitudes, beliefs, and opinions)
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and find themselves in an awkward situation. Believing they themselves are being
rational, they will try their best to reduce such dissonance and make self-justification in
one's attitudes and/or behaviors. The motivation of such self-justification is that their
self-concept is threatened by their obvious irrational attitudes and/or behaviors and they
still want to believe they are right (Aronson, 1995).
Two key factors in the theory of dissonance are volunteer action and the effort or
commitment. Volunteer action itself suggests that the actor lacks sufficient external
excuse for irrational behavior. They behave in a certain way without being forced by
other people or being influenced by external factors. If one puts on his raincoat on a
sunny day when he was hypnotized, his external excuse for his ridiculous behavior is that
the hypnotist asked him to do so. But ifhe has no such external excuse and did it
voluntarily, he has to give a reasonable explanation. The dissonance here is that he is a
rational human being but he also realized that his behavior is not rational. The second
factor which plays an important role in selfjustification is that the effort and commitment
one has made. "Dissonance theory leads to the prediction that, if a person works hard to
attain a goal, that goal will be more attractive to the individual than it will be to someone
who achieves the same goal with little or no effort" (p.213).
An experiment conducted by Aronson and Mills can illustrate these two factors of
the dissonance theory. In their experiment, some college women volunteered to
participate in a seminar to discuss various issues of the psychology of sex. However, in
order to ensure that all the participants were able to discuss the issues freely, before they
join the seminar, they must take an initiation step to test their openness. In this procedure,
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one third of them went through a severe test in which they have to recite aloud a list of
obscene words. One third of the women underwent a mild test, and the other one third of
them were admitted without taking any test. During the seminar, the participants listened
to a taped discussion which was far less interesting than it had been expected to be. After
the seminar, everyone was asked to rate the seminar in terms how interesting the
discussion was, how intelligent the speakers were, etc. The results were that those who
took the less severe and those who took no initiation test did not enjoy the seminar very
much, but those who had gone through the severe test perceived the same seminar as
enjoyable.
The conditions in this study are that the participants were volunteers. The factor
of the initiation test can be regarded as the effort they made to get into the seminar. As
the dissonance theory predicted, the more effort one made, the more successful one could
be to persuade oneself that the actual boring seminar was interesting. Some other similar
experiments also indicated that after making a firm commitment or strong effort, people
will attempt to distort the result, that is to perceive the dissatisfactory outcome to be more
satisfactory, or to only concentrate on the positive outcome they would like to accept and
ignore or downplay the negative outcome.
In the case of participation in IVF or other forms of infertility treatment, the
participants are volunteers. In other words, they themselves take the initiative to seek
professional help and receive treatment. In order to give birth to a child, most of them are
willing to try everything. Not only are they volunteers, they are also eager volunteers.
Secondly, the duration of receiving the infertility treatment, the emotional and physical
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difficulties they have experienced, and the financial contribution to the treatment are
strong indications of their effort and commitment they have made to become parents. At
the same time they believe what they have been doing is good for their families. Wanting
children and childbearing are rational. On the other hand, however, they may also cast
doubt on the conception by unnatural means, on the reproductive technologies, and on the
consequent relationship with their children. In addition, the skepticism about the ethics
of applying high technologies in society may make people feel uncomfortable or
awkward. Since they have little knowledge about what the parent-child relationship
would be, they may experience some cognitive dissonance. Are they really doing good
for the children and the families? Will the reproductive technology interfere in their
relationship with their children?
Aronson's dissonance theory predicts that since the IVF parents have made great
efforts and commitment to become parents, they would persuade themselves that they
would be good parents and would have good relationships with the children. As a result,
they will try to reduce the dissonance. Such selfjustification helps them to conceive
themselves in a positive way even though the parent-child relationship may not be the
same as what they thought. However, as a consequence, their positive perception of
parenthood may in turn enhance their relationship with their child in reality. As Aronson
suggested, there are many other strategies that these parents may use to reduce
dissonance. They may downplay the possibility that they would have problems in
developing a good relationship with their children. They may deny the negative link
between using reproductive technology and the quality of parenting. Additionally, they
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can also lower their expectations of their children to shorten the distance between their
expectation and the reality.
The prediction of the dissonance theory seems to be contradictory to what the
exchange theory predicts. Aronson's dissonance theory predicts that due to the ability of
selfjustification, the psychosocial effect of participation in IVF is positive in the mother-
child relationship. On the other hand, the exchange theory predicts that participation in
IVF would have harmful effects on the mother-child relationship as the mother has made
great efforts in terms of emotions and financial expenses and their high expectation in
their children will probably inhibit the relationship with their children. However, it is
possible that each of the theory explains part of the truth.
* * * *
In sum, the sociological theories and current knowledge tell us how and why IVF
families may be different from other types of families in the parent-child relationship.
However, few of the studies focus on the mother-child relationship in IVF families
compared with the infertile non-IVF families. In addition, it is worth mentioning that
most of the studies were done outside the United States, in England, the Netherlands,
Australia, and France. Therefore, I would like to conduct research to examine the
mother-child relationship and to see whether the difference, if there is any, is related to
participating in IVF and/or the past experience of infertility. However, restricted by the
availability of time and financing, my research can only be a small scale pilot study.
HYPOTHESES
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On the basis of the theoretical frameworks and current knowledge, I developed
five hypotheses.
[1] In general, the mother-child relationship is better in IVF families than the
infertile non-IVF families. As the IVF mothers have experienced more hardship in
conception than the infertile non-IVF mothers, they would conceive their children to be
extremely precious in the IVF families. As a result, the IVF mothers would pay more
attention to their children and be more involved with the children than the infertile non-
IVF mothers. The possible explanation to the prediction is cogilitive dissonance theory.
[2] A downside psychosocial effect of participating in the IVF would be that the
IVF mothers are more likely to be overprotective in child-rearing. As Weaver et al.
(1993) pointed out, IVF couples "may well be apprehensive about the reactions of the
larger social environment to their child.... this may lead to an exaggerated response to
any potential threat to the child" (p.l3).
[3] The mother-child relationship is correlated with the duration of participating in
IVF and the duration of infertility. The longer the duration ofparticipating· in IVF and!or
infertility treatment, the more likely the mother-child relationship and child-rearing
practices will be influenced negatively due to the higher cost of treatment and the higher
expectation in the longer duration of infertility. According to the exchange theory, such a
result is possible.
[4] The mother-child relationship is correlated with demographic factors, such as
mother's age, years of education the mother has received, children's characteristics,
children's age and birth order.
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[5] As the theory of exchange predicts, the mother's expectations for their
children's future academic achievement is relatively high. Such expectation is correlated
with mother-child relationship. The higher the expectation, the lower the score of
mother-child relationship.
[6] The IVF parents perceived themselves as better parents than the infertile non-
IVF parents. According to the theory of cognitive dissonance, such self-adjustment to
parenthood is necessary. Self-adjustment is correlated with the mother-child relationship.
RESEARCH METHOD
Sampling and Procedure
A nonprobablity sampling method, which is called purposive or judgement
sampling, was used in this research. Restricted by the sources, I used the available
sample instead of selecting the sample randomly. I had access to some of the clients of a
staff member of the Advanced Fertility Institute, located in Bethleh_em, Pennsylvania.
The staff member first contacted their patients based on the following criteria: the
patients have successfully delivered live babies; their children, who were conceived either
by IVF/GIFT/TET or less aggressive treatment, are aged between one and four years old;
their children are singletons, but not necessarily only child in the family. After
contacting their patients, the staff member gave me a list of names of those who agreed
to participate in my research and some demographic information. The refusal rate remains
unknown. I called these people, set up appointments for telephone interviews, and
35
conducted the interviews. All the women except one initially contacted participated in
the telephone interviews at their home. The reason I did not interview one woman is that
when she was ready to take the interview I had finished interviewing all the other people
and analyzing the available data. The duration of the interview varied from 25 minutes to
60 minutes.
Participants
The unit of analysis is the mother. Thirty mothers who participated in the
research were categorized into two groups according to what kind of treatment they
received. The IVF group is composed of seventeen mothers who conceived by the
advanced reproductive technologies. Four of these women used IVF (in-vitro
fertilization), ten of them used GIFT (gamete intra fallopian transfer), and three of
them used TET (tubal embryo transfer) . The non-IVF infertile is composed of
mothers who have received less aggressive infertility treatments, which are not beyond
the stages of oral drug therapy, injections, and surgery on the fallopian tubes.
Table 5
Research Design
Experimental
IControl
Experimental
group
Control group
Group
IVF
non-IVF
infertile
Treatment Sample Size
IVF,GIFT, TET n=17
Less aggressive, e.g. n=13
clomid, metrodin,
etc.
Of the interviewed mothers, the youngest was 26 years old and the eldest was 39
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years old, with a mean of 34 years old and a standard deviation of 3.55. All the women
have a high school diploma and the highest degree held among them is a master's degree.
The average years of education is 15.80.
Of all the children born with the assistance of reproductive technology or
infertility treatment, the youngest was only one month old and the eldest one is five and a
half years old. Children younger than 10 months were not included in this study. Among
the first born children conceived with the assistance of infertility treatment or
reproductive technologies, two-thirds were boys and one-third were girls. Four women
had twin children and one mother had triplets. During the interviews, five women
indicated that they were currently pregnant, and one of them was going to give birth to
twin daughters. Of all the 30 women, 16 ofthem had one child, 8 of them had two
children, five women had three children, and one woman had four children. According to
the report of the infertility clinic and the patients' self-reports, the infertility problem was
on the husband's side in two families, and in 20 families the infertility was on the wife's
side. The infertility problem in the other eight families was on both sides or was still
unidentified. The duration of infertility on average was 4.45 years with a minimum of
nine months and a maximum of 15 years. The duration of the treatment they received
varied from one month to sixty months. Group differences in these values are presented
in the "Results" section.
Measures
The Mother-child Relationship Evaluation (MCRE) (Roth, 1980) was used as the
major dependent measure. Forty eight five-point items are designed to measure four
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subscales-- Acceptance, Overprotection, Overindulgence, and Rejection. The main
reason for picking this measure is that it was used by Weaver et al. in a similar study of
infertility and in-vitro fertilization and by Roth in a generally targeted study.
According to Roth, "Acceptance is an expression of an adequate mother-child
relationship in terms of the mother's sincerity of affect expression, interest in child's
pleasures, activities, and development, and perception ofthe child as good child" (Roth,
1980, 1). Acceptance is measured in mothers' attitudes towards such statements as,
"Children have rights of their own", " A child should not get angry at its mother",
"Children should be seen but not heard", and "It is not too helpful to talk over her plans
with her child".
Overprotection is defined as "an expression of prenatal (sic; probably "parental")
anxiety in terms ofprolonged infantile care, prevention of development of independent
behavior, and an excess of control" (Roth, 1980, p.2). Overprotection is measured by
responses to statements such as "Ifpossible, a mother should give her child all those
things the mother never had", "Children cannot choose the proper food for themselves",
"A mother should defend her child from criticism", "It is the mother's responsibility to
see that her child is never unhappy", and "My child cannot get along without me".
The parental attitudes and/or behaviors of overindulgence are measured in the
forms of"excessive amount of time with the child; overdoing many activities, such as
playing games, or taking the child on trips; constant yielding to demands and requests of
the child; constant defense of the child from attacks by other children, authorities, or
others"(Roth, 1980, p.2). Mothers are asked to rate their agreement or disagreement with
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statements such as "The mother should lie down with her child if it cannot sleep", "I
often threaten to punish my child but never do it", etc.
Roth defined rejection as "denial of love and an expression of hate towards a child
in terms of neglect, harshness, severity, brutality, and strictness" (p.3). Mothers were
asked their responses to statements such as "My child annoys me", "A child is an adult in
small form", "Breast feeding should be stopped by the mother as soon as possible", and
"Often children act sick when they are not sick."
Roth (1980) used intercorrelations between the four subscales to test the validity
of this measure in his study of 80 middle class mothers (Table 8 in the "Result" section).
Acceptance, as he found, is correlated negatively with three other subscales.
In addition, I designed five five-point Likert type items to see how the mothers
rate their effort in child-rearing practices, adjustment to motherhood, expectation of their
children's future academic achievement, their children's sociability, and children's
obstinacy. The highest point in each item is "very much! very high" (5), and the lowest
point is "very little/very low" (1). The reason for choosing the last two characteristics of
children is that Balen (1995) in his research found that mothers in the IVF group
characterized their children as more "social" but less "obstinate".
The demographic information was collected either by myselfor by the staff
member of the Advanced Infertility Institute. It includes the mother's age and years of
education, children's age, children's gender, birth order, number of children in the family,
parents' occupation, and who is infertile in the family.
The duration of infertility and the duration of infertility treatment were also
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included as part of the demographic information. According to Brownlee (1995), the
average success rate of delivering live babies after participating in IVF treatment is
18.3 % in the United States. Low as it is, the success rate increases with the more IVF
cycles one has undertaken. The number of IVF cycles can be regarded as an indicator
of the duration of participating in IVF and the degree of commitment to infertility
treatment.
Two open-end questions were asked to explore more about whether participation
in the infertility treatments has influenced their mothering and fathering and in what
ways.
RESULTS
Overall Mother-Child Relationship in Terms of Acceptance, Overprotection,
Overindulgence, and Rejection
The first hypothesis predicts that mother-child relationship of the IVF group is
generally better than that of the non-IVF infertile group. However, the statistical results
do not support this hypothesis (See Table 6 and Table 7).
Table 6
Mother-Child Relationship in IYF Group and in Non-IVF Group V.s. Roth's Data
Mean
S.D.
Min.
33.47
3.78
26
33.46 31.76 30.69 31.18 30.46 44.65 43.08
5.74 3.19 4.37 4.14 3.52 3.37 3.28
23 27 22 25 24 40 36
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Overindulgence. and Rejection
The first hypothesis predicts that mother-child relationship of the IVF group is
generally better than that of the non-IVF infertile group. However, the statistical results
do not support this hypothesis (See Table 6 and Table 7).
Table 6
Mother-Child Relationship in IVF Group and in Non-IVF Group V.s. Roth's Data
Mean
S.D.
Min.
33.47
3.78
26
33.46 31.76 30.69 31.18 30.46 44.65 43.08
5.74 3.19 4.37 4.14 3.52 3.37 3.28
23 27 22 25 24 40 36
40
Max. 40 43 37 41 38 36 51 47
Range 14 20 10 19 13 12 11 11
Median 33 35 31 30 31 30 45 44
Roth's
Mini.- 19-46 20-45 18-44 26-53
Maxi.
Roth's 27 25 26 27Range
Roth's
Median 32 31 32 41
*OP: overprotection; 01: overindulgence; REJ: rejection; ACP: acceptance.
IVF group (n=17); non-IVF group (n=13).
Based on research unrelated to reproductive technologies and infertility, Roth
(1980) reports that among his sample of80 women aged from 25 to 35, the score of
overprotection ranges from 19 to 46 with a median of 32, that of Overindulgence ranges
from 20 to 45 with a median of31, that of rejection is from 18 to 44 with a median of32,
and that of acceptance is from 26 to 53 with median of 41. Compared to Roth's result,
both IVF and non-IVF participants in my research have higher median scores in
overprotection and acceptance, the same medians in overindulgence, but a much lower
score in rejection. The differences of one point in overprotection and rejection are
.probably meaningless; however, the three point differences for Acceptance may represent
a significant difference. More importantly, a much more narrow range of scores is found
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Max. 40
Range 14
Median 33
Roth's
Mini.-
Maxi.
Roth's
Range
Roth's
Median
19-46
27
32
43
20
35
37
10
31
20-45
25
31
41
19
30
38
13
31
18-44
26
32
36
12
30
51
11
45
26-53
27
41
47
11
44
* OP: overprotection; 01: overindulgence; REJ: rejection; ACP: acceptance.
1VF group (n=17); non-1VF group (n=13).
Based on research unrelated to reproductive technologies and infertility, Roth
(1980) reports that among his sample of 80 women aged from 25 to 35, the score of
overprotection ranges from 19 to 46 with a median of 32, that of Overindulgence ranges
from 20 to 45 with a median of 31, that of rejection is from 18 to 44 with a median of 32,
and that of acceptance is from 26 to 53 with median of 41. Compared to Roth's result,
both 1VF and non-1VF participants in my research have higher median scores in
overprotection and acceptance, the same medians in overindulgence, but a much lower
score in rejection. The differences of one point in overprotection and rejection are
probably meaningless; however, the three point differences for Acceptance may represent
a significant difference. More importantly, a much more narrow range of scores is found
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in my research than in Roth's results.
Table 7
T-tests Results of Overprotection. Overindulgence. Rejection, and Acceptance
t-ratio
OP
0.01
01
0.78
REJ
0.50
ACC
1.28
one-tailed sig. n.s. n.s. n.s.
*OP: Overprotection; 01: overindulgence; REJ:rejection; ACC:
0.10 (a;=O.l)
The only significant difference lies in acceptance. Mothers in the IVF group do
show a trend towards being higher in acceptance than the mothers in the non-IVF infertile
group.
As Table 6 indicates, the scores of overprotection, overindulgence, rejection, and
acceptance are not normally distributed. Therefore, the Mann-Whitney V-tests as non-
parametric procedures for ranked data were performed. However, none of the V-test
results indicated significant results in the four scales between the IVF group and the non-
IVF group.
The intercorrelations between the four subscales in my sample and in Roth's
sample are presented in Table 8. The differences between Roth's study and my study are
the correlations between acceptance-overindulgence, overprotection-rejection, and
overindulgence-rejection. However, these correlations in my study were not significant.
Table 8
MeRE Scale Intercorrelations (Roth, 1980)
Scale ACP OP 01 REJ
Acceptance -.68
-.32 (p=.023)
-.47
.05 (n.s)
42
-.45
-.31 (p=.05)
Scale
Overprotection
Overindulgence
Rejection
ACP OP 01
.56
.36 (p=.03)
REJ
.40
.07 (n.s)
.28
.03 (n.s)
Note: The numbers in bold are my sample results.
Related Demographic Factors
The results on the demographic characteristics in the IVF group and the non-IVF
group are presented in Table 9.
Table 9
Demographic Information in the IVF and non-IVF Infertile Groups
Mother's Mother's
Age (Years) Years of
Education
n.s.*** n.s.
Child's Age
(Months)*
n.s.
Number of
Children**
p=.OS
Duration of
Infertility
(Years)
p=.Ol
Duration of
Treatment
(Months)
p=.06
IVF
111111111111111111111 sdllllllllllllllllllill sd llilltlllllllllllllll, sd I::,
non-
IVF 1111111111111111113.2111111111;:11111111113.7 11111111;111111111111117.1 1111111111:111111:11111 0.9 11111111111111111111111
2
.
6
111111111111111111111112.3
::::::::::;:::::;::::::::::::::::: :;:;:;:;:::;:;:;:;:;:;:::;:;:;::; :::r::~:~:~:~:~:~:::rr::: :~:t~:~:~:~:~:~:~:~:~:f~:~: r:t:~:~:~:r~:i:rit :~:~:fi{:;:i:i:i:i{t:Total:::::~¥i:::::I 3.6 ::::::;@;~:t:\ 2.9 :::::~;*=:tr 13.5 t::J:i1::tff: 0.9 :r:1:~s,:::{iC: 3.7 ::f12Wf:::: 16.6
*Children's age is the age of the first or only child that was conceived after the
infertility treatment.
** Number of Children is all the children in the family regardless of the means of
conception.
*** This row is the one-tailed level of significance in t-tests.
As Table 9 demonstrates, mothers in the IVF group are older than those in the
non-IVF infertile group. But t-tests show that the difference in the mother's age is not
significant. Mothers in the non-IVF group seem to have more education than the mothers
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Scale
Overprotection
Overindulgence
Rejection
ACP OP 01
.56
.36 (p=.03)
REJ
.40
.07 (n.s)
.28
.03 (n.s)
Note: The numbers in bold are my sample results.
Related Demographic Factors
The results on the demographic characteristics in the IVF group and the non-IVF
group are presented in Table 9.
Table 9
Demographic Information in the IVF and non-IVF Infertile Groups
IVF
non-
IVF
Mother's
Age (Years)
n.s.***
Mother's
Years of
Education
n.s.
Child's Age
(Months)*
n.s.
;:;:;::;:::;:::=:::::::;;:;:::;:.
Number of
Children**
p=.OS
...; :.:.:.:.::: .
~;;;:;~;~··:·;::irr:;:;:
Duration of
Infertility
(Years)
p=.Ol
Duration of
Treatment
(Months)
p=.06
:>..;.:.: .
~;~~~~~~~~~~~;:;~~:~::~~:~:::::::
.......:.:.:.:::::::::.:.:.;.:...
::::~: ~::::::::::::::::::::::::::
Total:~~~~:::":: 3.6;·:·:.i:~:i::::·:i 2.9::~~;:$::::::: 13.5 ·::.1:;~.:::::·:·:: 0.9 ,:·%;~··:::.:::::l 3.7~~;~::::· 16.6
* Children's age is the age of the first or only child that was conceived after the
infertility treatment.
** Number of Children is all the children in the family regardless of the means of
conception.
*** This row is the one-tailed level of significance in t-tests.
As Table 9 demonstrates, mothers in the IVF group are older than those in the
non-IVF infertile group. But t-tests show that the difference in the mother's age is not
significant. Mothers in the non-IVF group seem to have more education than the mothers
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in the IVF group, but that difference is also not significant. In fact, the standard deviation
in the non-IVF group varies more. When the subject with the most years of education (24
years) in the non-IVF group is taken out, the average years of education declines to 15.3
years, The t-tests show no significant difference between the IVF group and the non-IVF
infertile group in the first child's age, Mothers in the IVF group have fewer children in
their families than those people in the non-IVF infertile group. The one-tailed t-test is
significant with t (28)=1.69, and p=O.05. Mothers in the IVF group have experienced a
significantly longer time of infertility than the mothers in the non-IVF group (t
(28)=2.31, p=O.O1). However, it is worth noting that the variance in the IVF group is
larger than the non-IVF group. Mothers in the IVF group also have significantly longer
durations ()f infertility treatment than the women in the non-IVF group (t (28)= -1.59,
p=O.06).
The Mann-Whitney V-tests indicated almost the same results from the t-tests.
There are no significant differences between the IVF group and the non-IVF group in the
aspects of the mother's age, the mother's years of education, the age of the first child
born with the assistance of infertility treatment. In accordance with the finding of the t-
test, the average number of children in each IVF family is significantly less than that in
the non-IVF family.
The demographic factors were tested in correlation with the four subscales of
MeRE in each group. In the non-IVF group (n=13), relationships were found between
the mother's years of education and overprotection (r=-O.39, p=O.09). In other words, the
more years of education the mother has received, the less overprotective the mother is. A
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positive correlation also exits in the non-IVF group between overindulgence and the
gender of the first child conceived by reproductive technologies or infertility treatment
(r= 0.55, p=0.03). Such a correlation coefficient indicates that mothers tend to be more
overindulgent with girls than boys. The other scales showed no significant gender
difference in the non-IVF group.
Among the mothers in the IVF group, there is a negative correlation between
overindulgence, rejection, and number of children with r=-.49 (p=0.02) and r= -.33
(p=0.10), respectively. The more children in the family, the less overindulgence and less
rejecting the mother tends to be. Rejections is also correlated with the mother's years of
education (r= -.63, p=.003). The more years of education, the less rejecting the mother is
likely to be. Additionally, the mother's age and the gender and age of the first child in
the family conceived by IVF are also correlated. The older the mother (r=.33, p=0.10)
and the younger the first child (p=-.45, p=.035), the higher score the mother is likely to
have on acceptance. Mothers tend to be more accepting of girls in the IVF group (r=.31,
p=0.10).
Effect of Infertility and Infertility Treatment
Both t-tests and the Mann-Whitney V-tests demonstrated that people in the IVF
group experience a significantly longer time of infertility and also received the infertility
treatment for a longer time than the people in the non-IVF infertile group. The average
duration of infertility of the women in the IVF group is 5.8 years whereas that of the
people in the non-IVF group is 2.9 years; the average duration of treatment for the IVF
group is 23.5 months whereas that of the non-IVF group is 14 months.
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In the IVF group, the significant results tell us that the longer a parent experienced
infertility, the more overprotective and the more rejecting the mother tends to be to her
child/children. In the non-IVF group, there is significant correlation coefficient between
the duration of treatment, rejection, and acceptance. The longer the period the mother was
involved in infertility treatment or reproductive technologies, the higher score she tends
to have on rejection and the lower scores she tends to have on acceptance. There are no
other significant correlations among overprotection and overindulgence, duration of
infertility, and duration of infertility treatment (see Table 10 ).
Table 10
Correlations of MCRE. Duration ofInfertility. and Duration of Treatment
OP 01 REJ ACe
IVF non- IVF non- IVF non- IVF non-
IVF IVF IVF IVF
Duration .42 -.13 .19 .01 .33 .39 -.16 -.30
of p=.05 n.s. n.s. n.s. p=.l p=.09 n.s. n.s.
infertility
Duration .05 .15 -.11 -.11 -.15 .64 -.13 -.74
of n.s. n.s. n.s. n.s n.s. p=.OO4 n.s. p=.OOl
treatment
* IVF group n=17, non-IVF group n=13.
**one-tailed test: significant ((l = 0.1)
When the demographic factors, such as the mother's age and years of education,
the number ofchildren, and the first born child's age are controlled by using analysis of
covariance (ANCOVA), the partial correlations between the duration of treatment and the
respective subscales of mother-child relationship are increased except for rejection.
However, such increases were not significant. Therefore, the demographic factors play
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important roles in repressing the correlation between duration of treatment and four
MCRE subscales. However, the correlations between duration of treatment and each
MCRE subscale with the control of the demographic variables are not statistically
significant.
Mother's Expectation
When all the mothers were asked to rate their expectations of their children's 2
future academic achievement, 53% of them selected 5, the highest scale, 37% of them
rated themselves 4, and 10% of them rated themselves the middle scale 3. No one chose
the lowest two points. The average rating is 4.43 with a standard deviation of 0.68. The
mean score in the IVF group is 4.59, which is significantly higher than the non-IVF group
(Mean= 4.23). The t-test indicates that it is significant (p=0.09 with one-tailed u=O.1).
However, the Mann-Whitney V-test showed that the difference in the mother's
expectation is not significant. During the interview, two mothers expressed their
confidence in their children's future achievement. One mother said she and her husband
had started to save for their child's college tuition. Four mothers said that they wished
their children to be the best in school, but they would face the reality if their children did
not do as well as they had expected. Spearman correlations between the expectation
rating and overprotection, overindulgence, rejection, and acceptance do not yield any
significant result. It is worth noting that children's age may play an important role in the
mother's expectation. Sometimes, the mothers rated their expectation low because their
2 The children here only refer to those who were conceived with the assistance of
infertility treatment or reproductive technologies.
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children are still too young to expect very much from them. With this consideration a
correlation coefficient was used. But no significant results was found between mother's
expectation and the age of the first children born with assistance of IVF or less aggressive
treatment. The correlation between the mother's expectation and the duration of
infertility is not significant; but that between the mother's expectation and the duration of
treatment is 0.35 (p=0.03).
Self-report of Mothering
Self-report of mothering in terms of effort put into child-rearing and adjustment
to motherhood are also high. The total mean score of effort of mothering in both the
IVF group and the non-IVF group is 4.77 with a standard deviation of 0.43, and that of
adjustment is 4.73 (Standard deviation = 0.45). The mean scores of both items are
close to the highest rank of 5. Nobody rated herself below point 4 in either of the
items. The mothers in the IVF group rated themselves a little higher than the mothers
in the non-IVF infertile group in both areas (Table 11). Neither the t-tests and the
Mann-Whitney U-tests indicated significant difference in the items between the IVF
families and the non-IVF families.
Table 11
Difference in Effort in Child-rearing Practices and Adjustment to Motherhood
Mean S.D. t-test (significant)*
Effort in IVF 4.82 .39
Childrearing
Practices non-IVF 4.69 .48
Adjustment IVF 4.76 .45
to
Motherhood non-IVF 4.69 .48
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.82 (n.s)
.34 (n.s.)
*one-tailed level
The score of effort of the entire group is positively correlated with acceptance (r
(30) = .23, one-tailed p = .10). No other significant results are found in the Spearman
correlation among Effort, Adjustment, and MeRE subscales. In addition, Effort is also
correlated with the mother's age (r (30)= .23, one-tailed p= .10), with the gender of
the first child conceived by the assistance of infertility treatment or reproductive
technologies (r= .22, one-tailed p= .02), and with mother's years of education ( r (30)
=-.53, one-tailed p= .001). These results tell us that older mothers and those with
fewer years of education tend to make more effort in child-rearing practices. There are
significant correlations between adjustment to motherhood and number of children (r
(30)= -.30, one-tailed p= .06), and between adjustment and duration of infertility (r
(30)= -.28, one-tailed p= .07). Mothers with fewer children in the family and who
have experienced shorter periods of infertility tend to say they are better adjusted to
motherhood.
Children's Sociability and Obstinacy Rated by the Mothers
During the interviews, the mothers were asked to rate their children's
sociability and obstinacy on five-point scales which range from very much or very high
(point 5) to very little or very low (point 1). For the families having more than one
child conceived with the assistance of infertility treatment or reproductive technologies,
they either rated each of their children separately or together when they felt there was
not much difference among the children. Sixty-three percent of the mothers rated their
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children as very sociable (5), but none of them rated their children below 3 (somewhat
sociable). The average score of Sociability in the IVF group is 4.47, which is lower
than that of the non-IVF group (4.62). But such difference is not significant in both t-
tests and the Mann-Whitney U-tests.
Of all the thirty mothers, four of them rated their children's obstinacy as 1
(very little), two mothers rated 2 (little) for their children, eleven of them rated their
children 3 (somewhat), ten rated the children 4 (much), and only three of them rated
the children 5 (very much). The t-ratio indicates that the difference between the IVF
group and the non-IVF group is significant (t (28)= 1.5, one tailed p=O.07 with
a. = 0.1). Children in the IVF group tend to be perceived as more obstinate than those
in the non-IVF infertile group. The average score in Obstinacy in each group is 3.47
and 2.85, respectively. However, the Mann-Whitney U-test resulted in non-
significance. During the interview some mothers mentioned that their rating depends on
their children's age to some degree. However, no significant correlations are found
between children's age and the ratings. Results also show that children's obstinacy
relates to the gender of the first child (r= -.31, one=tailed p= .05). The mothers whose
first child is a girl tend to rate their children as more obstinate.
The correlations among sociability, obstinacy, four subscales of MeRE, effort
in child-rearing practices, and adjustment to motherhood are shown in Table 12. The
more sociable the mother rated the child/children, the better adjustment to motherhood
the mother has made, but paradoxically the less accepting the mother tends to be. The
more obstinate the child is, the more likely the mother is to be overprotective,
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overindulgent, rejecting, and the more effort the mother tends to make in child-rearing
practices.
Table 12
Sociability and Obstinacy
Sociability Obstinacy
Overprotection .02 (n.s) .32 (p=.05)
Overindulgence -.01 (n.s) .26 (p=.09)
Rejection -.02 (n.s) .37 (p=.02)
Acceptance -.34 (p= .03) -.13 (n.s)
Effort to Childrearing .09 (n.s) .30 (p=.05)
practices
Adjustment to .26 (p=.09) .17 (n.s)
motherhood
Quality of Mother-child Relationship and Father-child in Relationship as Related to
Participation in Infertility Treatment or Reproductive Technologies
Besides using Roth's Mother-Child Relationship Evaluation (MeRE), I also
asked some open-ended questions so that the mothers were able to express freely their
comments on the issues ofmothering, fathering, and participating in the treatment.
Question 1: Do you think participating in IVF/infertility treatment make any
difference in the relationship with your child? Why or why not?
When I asked these questions, I changed the forms of the questions according to
the treatment the mothers received. For instance, when the mother was a participant in
GIFT and has one child conceived by GIFT, the question I asked was "Does participation
in GIFT make any difference in your relationship with your child? Why or why not?"
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The reference group for the mothers in both the IVF group and the non-IVF infertile
group was the group of families with children conceived by natural means.3
Ten out of seventeen women in the IVF group gave a positive answer to the
question, and seven of them answered negatively.4 Of the thirteen mothers in the non-
IVF group, five reported that receiving less aggressive infertility treatment did not
influence their relationship with their children, whereas eight attributed their mother-child
relationship to their participation in the infertility treatment. The result of chi-square
does not show any significant association between the type of treatment and their yes/no
answers to this question. Comparing all of those in both groups who answered differently,
there is no difference in the scores on acceptance, overprotection, overindulgence,
rejection, effort in child-rearing practices, adjustment to motherhood, duration of
infertility, and duration of treatment. The yes/no answer is also not correlated with
number of children in the family. The yes/no answers to the question in each groups are
presented in Table 13.
Table 13
Whether Participation in Treatment Make Any Difference in Mother-child Relationship
IVF group (n=l7)
non-IVF infertile group (n=13)
Yes(%)
10 (58.8%)
8 (61.5%)
No(%)
7 (41.2%)
5 (38.5%)
3 When I asked the questions, the mothers would naturally compare themselves with the
situation that the children were conceived by natural means, although they knew that I was
interviewing the mothers who participated in IVF and in less aggressive treatment.
4Although two women in the IVF group seemed to be uncertain about their answers, they
still gave yes/no ans.wers.
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What Factors Influence the Mothers' Answers to Question 1: A Supplementary
Quantitative Test
In previous analysis, the independent variable is the type of infertility treatment,
i.e., IVF and non-IV? In another way of analysis, I tried to explore the factors that
influence the mothers' yes-no answers to Questions 1. Therefore, the yes or no answers
becomes the independent variable. Regardless of the type of infertility treatment the
women received, those who answered positively differed only in the mother's years of
education from the women who answered negatively in the Mann-Whitney U-tests. The
mothers who said that participation in the infertility treatment made some difference had
more years of education than those who said no. No other significant results were found
in the Mother-Child Relationship Evaluation and in the demographic variables in the U-
tests. All variables were not significantly different between the Yes-No groups.
According to the mothers' positive or negative answers to the above questions, I
categorized their answers into two types and present their comments in details.
Type 1 Answer: Yes, participation in infertility treatment (or IVF) has made some
difference in my relationship with my child/children.
When asked to explain the reasons, these mothers felt that because of the previous
experience of infertility and participation in the infertility treatment they are closer to
their children. No obvious difference was found between the IVF group and the non-IVF
group despite the different types of treatment they have received.
Among the women in both groups, there is certainly a strong mother-child bond.
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Compared to the families in which the children were conceived naturally, a mother with a
son conceived by IVF said, "1 have a much more closer relationship with my son."
Another mother who participated in IVF said, "he is so special to us. My life totally
depends on him." One mother in the non-1VF group said, "my kids are my life." The
adjective words they used most frequently to describe their feelings are "lucky,"
"relieved," "overwhelming," "happy," "amazed," and "thrilled."
A common theme in both the IVF group and the non-IVF group is that they
appreciate their children. A woman who conceived her child by GIFT gave a very
representative answer. She said, "1 appreciate him not just love him. 1knew for a long
time that 1would like to have him. 1appreciate what he has done in my life." One
mother with a daughter said, "We are closer to her because of the special process we have
gone through." Another woman said, "Infertility bonds us more." This mother said, "He
is very special in terms of the procedure by which he was conceived... our relations is
very positive.... there is a special bond between us." Several mothers described their
children as "a special gift" or as "miracle babies". A woman said, "she is an apple in our
lives." Some of them felt that participation in the treatment helped them become
mothers. Another mother said, ".. .it might be impossible to sit here with him without
IVF." Another mother said with great pride, "1 had thought 1would never be able to have
a baby, but now 1have a perfectly healthy baby."
It seems that the special mother-child relationship is closely associated with the
hardship the women experienced before and during the time of infertility. Many women
in both IVF and non-1VF groups talked about their experience of stress and
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misunderstanding from friends, relatives, and even some medical professionals. One
mother said, "Infertility issues are very misunderstood... totally misunderstood... It is hard
for some people to understand why I took so much trouble to conceive a child. They just
cannot understand." Another women said, "it is straining to go though procedures. I
even went though disagreement with my husband. People hardly understand the
emotional struggles of the infertile person."
In addition to such pressure from friends and family, these women also
experienced physical and emotional hardship when they received lengthy infertility
treatment. Another woman in the IVF group gave the following response:
"It is emotionally painful.. Extremely emotionally draining. His birth is
such a miracle. I did not take it for granted because childbirth does not
happen to me naturally.... when he does something that annoys me, I tried
to remember what if! did not have him. It was just like yesterday. But I
cannot imagine what my life would be like without him."
One mother admitted that it was tough to take so many blood tests and that there were a
lot of emotions involved. However, she still felt that it was worth going through all the
hardship. A woman in the IVF group said, "Going through the pregnancy tests was
emotionally frustrating. However, the treatment is successful and worthwhile." She also
expressed that the treatment is very important to her relationship with her child. It is
worth mentioning that the women in non-IVF group also had strong feelings towards the
hardship they experience during the time of infertility and during the time of treatment.
Some women chose to enter psychological counseling, or attending a support
group. As a result they were more ready for the coming of the children. In one GIFT
case, the mother said, "We took three sessions of counseling. We thought carefully why
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we would like to do this. We did this not to please others.... 1shared a lot of emotional
time with my husband. We are closer to our daughter because of the special process we
have gone through."
Because of the "extreme amount ofeffort" they made to conceive the children, the
women in both IVF group and non-IVF group did not take their children for granted. A
mother who have received some less aggressive treatment said, "infertility treatment is
like a roller coaster. You do not know whether it is going to work. .. We've waited for so
long for a child. We do not take them for granted." A mother in the non-IVF group said,
"It (i.e. the treatment) relates to our relationship because we worked so hard for her. 1
took shots for about five weeks."
Many of the mothers expressed that they would do anything for their children.
According to their answers to the open-ended questions, the mothers in the IVF group
seemed to feel stronger about caring for their children than the women in the non-IVF
group. One said, "We wanted children so badly. We will do anything for them, not
materially, but give them love." Several mothers quit their jobs temporarily so that they
could have enough time to take care of their children by themselves. One woman said, "I
stopped working and take care of her at home. It is important for her. She is our
priority." Another mother who participated in TET said, "I want to stay home with him.
1don't want to miss out rearing my child.... When they go to school later, they won't
spend very much time at home." This woman in the IVF group said, "... 1nurse him .
very well. He gets everything he needs. We pay much attention to him." One woman,
who opened a child care in her home, said, "It is important not to ask somebody else to
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take care of my son... I can take care of my son in the way my husband and I like. We
dyed the eggs together for Easter. I saw the eggs he dyed first, not somebody else."
Similar comments showing great concern to caring the children can also be found in non-
IVF group, but it is much less frequent.
Unlike the donor insemination or surrogate conception, the children conceived
with assistance of IVF/GIFT/TET are the biological offerings of the parents who raise
them, the secrecy of conception is not a big issue. The parents are supposed to be more
open to talk about the process of conception with their children. However, in one case of
my research, a mother who had participated in IVF associated her relationship with her
son with the secrecy of his conception. She said they only disclosed the information that
the child was conceived by IVF to close friends and relatives, but not to many people.
The mother's special attitude in this case reflects the excessive concern of the child.
Although most of the mothers who thought that participation in the infertility
treatment or the reproductive technologies have some positive influence on their
relationship with their children, a few negative response can be found in some of the
mothers comments. But none ofthem definitely acknowledged the negative influence. A
mother who received some less aggressive treatment said, "It took me so long to have
her.... Whatever she does makes me crazy, such as spilling the milk and tearing the room
down." Theoretically such negative influence is possible. When the mothers have very
high expectation of the children and in reality the children's behaviors do not meet their
expectation, it may lead to a conflicting parent-child relationship.
Type 2 Answer: No, participation in the treatment has not made any difference in
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my relation with my child/children.
Ten women thought that even though the children were conceived in an unusual
way, the participation in the infertility treatment did not influence the mother-child
relationship. In terms of their feelings towards their children, they did not differ greatly
from the women who said the treatment did influence the mother-child relationship.
They had the same feelings when their children were born, such as "lucky,"
"overwhelming," "overjoyed," "appreciated," and they also recognized that their children
are special in the way they were conceived and that they made a lot of effort to conceive a
child. But compared to the people who gave the Type 1 answer, they were much less
likely to emphasize the effort and the hardship. This is true for six women who belong
to the IVF group and four women who belong to the non-IVF group. Although the
women in the non-IVF group received less aggressive treatment, they did not feel less
emotional stress than those in the IVF group and those who said yes. A woman in the
non-IVF group who took some oral medicine and had injections during her infertility
treatment said, "It is a long struggle. I was about to give up trying ..." Many other
mothers in this group reported similar stress.
No difference was found between the IVF group and the non-IVF group.
Regardless of the type of treatment they received, most of them gave similar reasons as to
why the treatment did not influence their relationship with their children. They said they
love their children in the same way as they would be conceived in the natural way. One
mother who participated in GIFT said, "He is special in terms of his conception, but our
day-to-day relationship is not quite different." Another woman who had GIFT said,
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"...we just want children. But we do not love them differently." Some said if they had
conceived naturally, they would not treat their children differently. A mother said, "He is
always my son no matter he was conceived by GIFT or by other means... I love him
anyway." Regardless of the greater effort she made to conceive her first child after drug
therapy, one mother said she loves her first child as much as the second child conceived
by natural means. A mother of three daughters describes her feelings towards her
children as "normalized" since they were born. She meant that she had grown
accustomed to the life with three children. A mother with a set oftwin sons and a
daughter said, "All three children are wanted children. The only difference is that the
first two children were planned. We love our daughter too, but not differently." Two
mothers said that although the way of conception is different from the natural way, they
experienced the same nine months, the same worries, and the same physical changes
during pregnancy.
Although the results do not show the correlation between the mother's age and
mother-child relationship, four women did attribute the strong bond they felt with their
children to their age. Two of them belong to the IVF group and two belong to the non-
IVF group. A thirty-nine years old mother in the non-IVF group felt that she could
appreciate her children more than the younger mothers. A thirty-three year old mother
gave the following comments.
"I am an older mother, this makes it different. Infertility doesn't affect us,
but age does. Now we are older and content to be with our children and
travel with them. I don't think we could do that at the age of 21 or 22....
We are more secure fmancially. I don't have to work full-time, so that I
have more time to take care ofmy children by myself."
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A woman in the IVF group, who is thirty three years old and had been infertile for four
years, said she is more ready for parenthood. " ... I am older and my ability to be a parent
has already settled... I practiced parenting several years ago....".
In a special case, the mother said that her many concerns about her son are largely
due to the death of her first child, who was conceived by GIFT but died soon after it was
born.
Three mothers in the IVF group with only one child reported that they did not
quite know whether participation in the infertility treatment really made any difference in
their relationship with the children because they do not have any other children to
compare to.
Question 2: Have you ever thought about overprotection? Do you think you are
overprotective ?
Almost every woman was asked this question. Many of them mentioned this
issue themselves even in the previous open-ended question.
The women in the IVF group were less likely to report that they were aware ofthe
issue of overprotection than the women in the non-IVF group. But this does not
necessarily mean more or less overprotective in the IVF group than that in the non-IVF
group. As discussed previously in this paper, the mothers in the IVF group showed some
tendency of overprotection as many of them mentioned that they had quit their jobs, that
they feel it is important to take care oftheir child by themselves, and that they would like
to do anything for their children. One mother who received TET said, "It is important not
to ask somebody else to take care ofmy son. I can take care of him in the way that my
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husband and I like." These comments slightly reflected the tendency of overprotection.
One mother said, "I appreciate him, but I'm a little bit overprotective."
Some mothers in the 1VF group struggled with overprotection. One woman
admitted that it was tough when she was trying to break through overprotection. Another
mother said she hates to send her son to the day care even for just a few days a week, but
she feels it is good for him. "... I feel guilty without him. I miss him so much. But he
needs to learn how to get along with other people in the day care." This mother of twins
presented the following ambivalent feelings.
"I am thinking about overprotection. I wonder if I am. On one hand, I am
protective because I don't want them hurt and I keep an close eye on them.
On the other hand, I want them learn by themselves, not being
overprotected."
One woman who had participated in TET said she was not overprotective ofher son. She
wants to raise her son in a normal way. "Although we wanted him for such a long time,
we don't want to emphasize the procedure (TET). I don't want him to feel that he is
more important than other children because he was born in a special way. He should be
disciplined with normal regulation as other children.... We treat him normally." She also
said that she wanted her son to be independent. "I don't want him always afraid of doing
something and coming to me to me and ask my permission." She planned to explain to
him about TET. "I want him to be able to cope with this and to understand why mommy
did this."
Nine out of thirteen women in the non-1VF group mentioned overprotection.
Three of them said they are overprotective, whereas six of them said firmly that they are
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not. One mother gave such an example, " I follow her all the time in the yard to make
sure that she is not hurt." Another mother reported that she keeps on putting a blankets on
her son all the time in his crib, although he dislikes it. One mother thought she was
overprotective to both her children but not particularly to one conceived with the assist of
infertility treatment. The other mothers thought that they were not overprotective. One
mother said she was very open and felt fine to let the relatives or babysitters take care of
their children. A woman said that she is very conscious about not spoiling her children.
"I know I am not overprotective now.... I let them experiment by themselves even
though they are going to be hurt." Some mothers tried to let the children develop
independently. One said, "We do not overdo anything for him. We did not jump every
time he cries."
Question 3: How is the father-child relationship? Does it have something to do with
infertility, the infertility treatment, and the involvement of reproductive
technologies?
Although the father-child relationship is not the main topic in this research, this
question was asked to explore this issue. Table 14 shows that the frequencies of yes or no
answers to the above question. However, there is no correlation between the type of
treatment and the type of answers.
Table 14
Whether Participation in Treatment Makes Any Difference in Father-child Relationship
Yes(%) No (%) Uncertain (%)
IVF group(n=17)
non-IVF infertile group (n=13)
8(47.06)
7 (53.85)
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8 (47.06)
6 (47.15)
1 (5.88)
Regardless of the yes/no answers and the type oftreatment, almost all of them
thought their husbands have been doing an excellent job in fathering. In these mothers'
eyes, their husbands are happy to be with the children and "overjoyed." A mother said,
"He adores her. It is quite an obsession. He wants her to be happy all the time." Hard
work does not separate the fathers from the children. One mother mentioned that "there
are millions ofpictures" of their son at her husband's work. Another woman said, "He
works very hard, but he wants to spend every minute with her. He cannot wait to see her
in the morning before he goes to work. He is always the first one that appears in front of
the crib in the morning."
Among those who said yes to the question, the reasons are similar to the mother-
child relationship. The amount of effort the couple made to conceive the children seems
to play an important role in the father-child relationship. Most of the mothers thought the
effort they made during the infertility treatment is inseparable from their husband's
support and effort. Such words as "we," "us," and "our" appeared often in the women's
comments. There is no difference between the IVF and non-IVF group. One woman
who participated in GIFT felt lucky that she has a husband to participate together with her
from conception to pregnancy. One mother in the non-IVF group gave the following
answers.
"Yes, I think participation in the treatment makes a difference in his
relationship with our son. For many people, they cannot be bothered to do
things with their children. For them things come so easily, and they take it
for granted. When you have to work hard to get things, you are more
appreciative. We do not ignore them, like somebody we know. Our
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children are well taken care of and well loved."
Similar to the mother-child relationship, the factor of age also plays a role in father-child
relationship. A mother said, "my husband always wanted a son. He is in his forties, and
he wanted the baby so badly. He is so special to him."
In one case, a mother in the IVF group said it is hard to tell whether participation
in the treatment made any difference to the father-child relationship. She said, "I don't
actually know how he feels [about participation in the treatment], but they love each other
so much."
On the contrary, some women felt that participation in the infertility treatment or
the reproductive technologies does not influence the father-child relationship. Although
the fathers are no less happy and no less involved, the mothers said the fathers would
treat their children the same if they were conceived in other ways. The difference of the
type of treatment is not outstanding in terms of father-child relationship.
A few mothers felt that what draws the fathers and children closer is not the
participation in the treatment or the reproductive technologies but the gender of the
children. A mother says, "My husband is involved a lot because he is a son. He is very
special for him.... He is a good role model."
What is more important for the mothers is that their husbands take a lot of
responsibilities in childrearing. Many women mentioned that their husbands help to
bathe the children and change the diapers. One mother said, "... he reads to her. They go
fishing together. They even develop a lot of things without me. He is her favorite now,
especially in the evening" Another mother mentioned that her husband disciplines their
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child in a positive way. "He tells her what is right and wrong." Sometimes fathers took
the sole responsibility of caring for the children when the mothers went out to work. One
woman said, "the first time he took a week from work he took care of our son."
DISCUSSION
Summary of the Results
Hypothesis 1 and 2: In general, the mother-child relationship is better in IVF
families than the infertile non-IVF families. However, mothers in the IVF group
will tend to be more overprotective than those in the non-IVF group.
Generally speaking, contrary to the first hypothesis, the results did not show a
better mother-child relationship in IVF group than in non-IVF group. On the one hand,
mothers in the IVF group did have a significantly higher tendency to accept their children
then the non-IVF group. On the other hand, there are no significant differences on
overprotection, overindulgence, and rejection between the IVF group and the non-IVF
group. Roth (1980) designed a measure of mother-child relationship, which is based on
a sample of 80 mothers forming a relatively homogeneous group. All the subjects
belong to the middle class and range in age from 25 to 35. This study is unrelated to
reproductive technologies. Compared to Roth's results, both the mothers in the IVF
group and non-IVF infertile group in my research are more overprotective, slightly more
overindulgent, much more accepting, and less rejecting of their children (see Table 6 in
RESULTS).
Weaver et al. (1993) interviewed twenty couples who have conceived their
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children by IVF or GIFT and twenty non-IVF couples as a comparison group. Their
results indicated that the IVFIGIFT couples gave higher positive ratings their feelings
about their children. They used the Mother-Child Relationship Evaluation (MCRE) as
one of their measures. Only the total mean score of mothers and fathers on
overprotection is significantly higher in IVF/GIFT group than that in the non-IVF group.
However, Weaver et al. did not make a test of significance between the mothers in the
IVF/GIFT group and the mothers in the non-IVF group. Compared to Weaver et aI's
study, my research shows different results. There is no significant results in
overprotection, overindulgence, and rejection, but in acceptance. The mothers in the IVF
group in my research had higher scores in acceptance than those in the non-IVF group
whereas the mother in the IVF/GIFT group in Weaver et aI's study had lower score of
acceptance. According to Weaver's findings, it seemed that there was an opposite effect
of participation in the IVF/GIFT. The disagreement between Weaver's results and my
results may be due to the different comparison group. In Weaver's study, the comparison
group was fertile couples and that of my research was the infertile women having
received less aggressive treatment. When the total mean scores in both groups in my
research are compared with the scores of Weaver's comparison group, the results are very
similar to Weaver's. The women in my research who had been infertile, no matter what
kind of treatment they received, had higher score of overprotection and lower scores of
overindulgence, rejection, and acceptance than the women in Weaver's comparison group
(non-IVF fertile group). Weaver et aI's results of the mothers in the experimental group
and the comparison group and part of my results are shown in the Table 15.
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Table 15
Means Scores ofMCRE in Weaver et al.'s Results v.s. Wang's Results
OP 01 REJ ACC
IVF/GIFT 34.2 31.5 32.1 43.1
group
Weaver et (n=20)
al. Comparison 32.8 31.8 32.2 45.5
group
(n=20)
IVF* 33.5 31.8 31.2 44.7
(n=17)
Wang Non-IVF 33.5 30.7 30.5 43.1(n=13)
Total 33.5 31.3 30.9 44.0
(n=30)
* IVF group in my research include those who took IVF, GIFT, and TET.
** OP=Overprotection, OI=Overindulgence, REJ=Rejection, ACC=Acceptance.
Aronson's cognitive dissonance theory seems to explain the phenomenon that
mothers in the IVF group are more accepting of their children than the mothers in the
non-IVF group. The reasoning of the cognitive dissonance theory is that the mother-child
relationship is reported to be better in the IVF group than that in the non-IVF group since
the former group ofpeople experienced more hardship in conception and thus would
convince themselves that mother-child relationship would be wonderful. In reality,
although the mothers in the IVF group did not directly report that they experienced more
difficulties in conception, than the women in the non-IVF group, they did seem to be
more accepting of their children than the latter group.
The non-significant trend is that mothers in the IVF group tend to be more
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overindulgent than the mothers in the non-IVF group. However, the excessive concern
about the children in the IVF families may relate to their physical conditions. One
mother mentioned her child's premature birth. Another woman reported a slight
cognitive problem of her child. If such research could be conducted again, it would be
better to control for the children's physical health condition as a covariate in the
correlation with type of infertility treatment and MeRE subscales.
According to the answers to the open-ended questions, none of the women made
negative comments about participating in treatment or reproductive technologies with
respect to their mother-child relationship. Most of them felt good about the treatment,
the technologies, and about parenthood. However, as some women pointed out, such
positive views may be due to the fact that all of them were winners in their search for
parenthood, although for some of them it was a long run. Those who did not succeed in
any type of treatment of infertility may have different views about infertility treatment
and parenting.
Golombok et al. (1995) suggested that a strong desire for parenthood plays an
important role in the parent-child relationship. This is true in every family I interviewed.
From the mothers' answers to the questions and the fact that they kept on seeking
professional help to conceive a child undaunted in face of the difficulties and the length
of treatment, the parents must have a strong desire for children and parenthood. In one
family that I interviewed, the parents not only conceived a child by reproductive
technology but also adopted a child.
Although there is no significant difference between the IVF group and the non-
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IVF group in their responses to whether participation in the infertility treatment or
reproductive technologies made some difference in mother-child relationship or not, their
viewpoints may be different from each other. When the people in the IVF group
answered the question, they were more likely than the people in the non-IVF group to
say that participation made no difference. It is because they may be greatly aware of the
unjust attitude to the families that have used advanced technologies to conceived
children. Some of the mothers did mention that they had to face misunderstanding from
the society, their friends, relatives, and even some physicians. Therefore, they may be
very eager to prove that the mother-child relationship is not different from the normal
fertile families. The women in the non-IVF group, on the other hand, were more likely
to say that participation did have some influence to their relationship with their children.
It may be due to the fact that in the questions they were asked the treatment they received
is mentioned as "less aggressive treatment." Although they still compared themselves
with the normal fertile families, they may feel less pressure from the people around them,
and thus they feel less restricted to report the difference, mostly in a positive way.
Hypothesis 3: The longer the duration of participating in IVF and/or infertility
treatment, the more likely the mother-child relationship and child-rearing practices
will be influenced negatively.
As the second hypothesis stated, being infertile and receiving infertility treatment
did have some negative psychological influence on the women, no matter what type of
reproductive technology or infertility treatment they participated in. It was found that in
the IVF group the longer a parent experienced infertility, the more overprotective and the
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more rejecting the mother tends to be, and that in the non-IVF group the longer the period
the mother was involved in infertility treatment or reproductive technologies, the higher
score she tends to have on rejection, and the lower scores she tends to have on
acceptance. Results also show that the duration of treatment has some negative influence
on mother's adjustment to parenthood. From the results and the qualitative answers to
the open-ended questions, we can see that the duration of infertility and/or the duration of
infertility treatment seems to have more influence on mother-child relationship than the
type of reproductive technology or infertility treatment. These results are all significant.
Hypothesis 4: The mother-child relationship is correlated with the demographic
factors, such as mother's age, mother's years of education, children's
characteristics, children's age, and birth order.
Demographic factors, including the mother's age, the mother's years of education,
number of children, birth order, age, and gender of each child that was conceived by the
IVF/GIFT/TET, or less aggressive treatment, were analyzed in correlation with the
subscales of MCRE. In the non-IVF group, there is a negative correlation between
mother's years of education and overprotection. Moreover, mothers in the non-IVF
group tended to be more overindulgent to girls who are the first child conceived by
reproductive technologies or infertility treatment. In the IVF group, there are negative
correlations between overindulgence and number of children, and between rejection and
number of children. Also in this group, rejection is negatively correlated with mother's
years of education. In addition, the older the mother and the younger the first child, the
more accepting the mother is likely to be. Mothers in the IVF group also tend to be more
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accepting of girls than of boys.
Two additional demographic characteristics that were not measured in this
research are socio-economic status (SES), which can be measured by family income, and
the estimated cost ofthe infertility treatments during the long-run process. The reason for
not considering family income is that I assume that they all belong to the middle class
since they all received more than 12 years education and could afford to participate in the
treatment, which is not a small expense. According to a survey offertility clinics in north
America (Partridge-Brown, 1993), the up front cost ofIVF is $4700, the up front GIFT is
$4300, and that ofTET is about $5700 in the Advanced Fertility Institute in Bethlehem,
Pennsylvania, where the research sample was collected. The less aggressive treatment,
which only includes oral medication and/or surgery may cost less. It would be interesting
to see whether family income or the cost of treatment correlated with mother-child
relationship.
Hypothesis 5: The mothers' expectation of their children's future academic
achievement is higher in the IVF group than that in the non-IVF group. Such
expectation is negatively correlated with mother-child relationship.
As the fourth hypothesis predicted, the mothers' expectation seems to be higher in
the IVF group than that in the non-IVF group. However, the mothers' expectation has
nothing to do with the scores on MeRE subscales, but with some demographic
characteristics such as mother's age and mother's years of education.
Hypothesis 6: The IVF mothers have a better perception of themselves as parents
than the mothers in the non-IVF group do.
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No significant results were found in the effort the mothers put into child rearing
practice and on their adjustment to motherhood between the IVF group and the non-IVF
group.
Related to mother's effort and adjustment is the children's characteristics.
Children's sociability and obstinacy were rated by the mothers in each group. No
significant difference were found in children's sociability between the IVF group and the
non-IVF group. However, children in the IVF group were perceived as more obstinate by
their mothers than those in the non-IVF group. This result is very different from Balen's.
Balen (1995) found that IVF children were characterized as more social and less
obstinate by their mothers"(p.312).
Problems in Sampling Methods
It is possible that biases involved in the sampling procedure may influence the
I
results. The staff member in the Advanced Fertility Institute initially made phone calls
to more than thirty women who qualified for this research. However, many of them were
not at home at the time. They received messages of a brief introduction to my research
from their telephone answering machines. Only some of them then called back saying
that they were willing to participate in an interview. It is mostly likely that those who
responded are more interested in my research and are more concerned about such issues
as mother-child relationship, infertility, and infertility treatment than those who did not
response. Hence the sample was not randomly selected and may be not representative of
the general population. In addition, because there are no records about how many people
were initially contacted and because I did not have access to the demographic information
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of those who did not response to the initial contact, I could not compare them with those
did respond to see whether there is some demographic difference between the two groups.
Therefore, the samples available for me to interview may be biased. In addition, the
sampling size for each group is not large enough. As a result, some results may be
insignificant just because ofthe small sample size.
Parametric Statistics and Non-parametric Statistics
Both parametric statistics (t-test) and non-parametric statistics (the Mann-Whitney
V-test) were performed in this research. As the distribution in my samples represented
the populations that were not normally distributed, the Mann-Whitney U-test was used.
However, few results ofU-tests were significant. Therefore, the t-tests were still
performed and the results were presented in the section of Results. The reasons for using
the t-tests are that the it is more robust than the Mann-Whitney U-test and that violating
the assumption of normal distribution is not fatal to the performance of t-test.
Problems in Interviewing
One problem in the process of collecting the information of duration of infertility
is that some of the information is gathered by the infertility clinic and some by myself.
We basically just asked the person how long she and/or her husband was infertile instead
of gathering the information from the medical records. The standard of such self-reports
is different from person to person. If I had known that this information was not
accessible from the clinic records, I would have put a research definition in the
questionnaire. In this way, the measure of the duration of infertility would more accurate.
The inter-session difference may also influence the outcome of the interviews.
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Some of the women received the interviews when their children were sleeping or were
not around; some of the women received the interviews while they were busy taking care
of their children. The latter group of mothers may have less quiet time to think about the
question. One question that may be sensitive to the occasions of interview is whether
they agree on the statement saying "My child annoys me." With the child/children
screaming or running around the room, a mother might say yes whereas she might say no
if the child/children were having a rest.
A historic event that happened during the period of research threatens internal
validity, at least in one case. In April 1996, I conducted an interview right after the
accident in which Jessica Dubroff, who was only seven years old, crashed during an
attempt to fly across the United States on April 14. When I asked a mother whether she
agrees with the statement that "With the right training, a child can be made to do almost
anything", she told me that she would have agreed with the statement, however as such
an event happened she disagreed with it then. This even might also influence other
women's attitudes to this question although they did not openly bring it up during the
interviews.
One weak point in the open-ended questions is that some mothers are less
talkative than others. In contrast to those who provided more information in the open-
ended questions, I had to ask a few more question to obtain more information from them.
Therefore, these women actually answered a few more question than some others.
However, the overall issues covered among all the people are not greatly different from
each other.
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Problems in the Measurements
Roth's Mother-Child Relationship Evaluation (1980) (MCRE) was used as the
major measure of mother-child relationship because it enables me to compare my results
with Roth's and Weaver et at's research. In both studies fertile women were
interviewed. Such a group of women is another ideal comparison group in my research
but I am not able to enroll them due to the restriction of access. However, as MCRE is an
exploratory and experimental measure and was originally designed in 1961, it inevitably
has some flaws. Some of the statements do not directly relate to the subscales or are not
updated. For example, the statement "It is good for a mother to cut her child's hair if it
dislikes going to the barber" is listed an item of overindulgence. Some of the statements
are too sensitive to the age of the children. For instance, an item of overprotection saying
"Children cannot chose the proper food for themselves" largely depends on the age of the
child. Often mothers answered yes to such question not because they were
overprotective, but because their child/children were actually not old enough.
Fortunately, when I analyzed the data, I could control the children's age as a covariate.
A critical flaw in the MCRE questionnaire is that too many negative words are
used in the items which make the sentences confusing and hard for the mothers to
understand correctly. For instance, some mothers felt so confused by the statement
saying "a mother cannot spend too much time reading to her child". In some interviews,
when they agreed they actually meant the other way. To avoid such mistakes, whenever I
felt there were some misunderstandings in the answers, I explained more about the
question and asked the question again. My emphasis, however, may have led to more
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awareness to some issue among some women than others.
There is also some weakness in the five five-point items asking about how much
effort the mother has put into childrearing practices, the mother's adjustment to
motherhood, expectation to the children's future academic achievement, and the
children's sociability and obstinacy. As stated in the section of "Results", there is not
much variety in the answers, especially the first four items. Most of the women ranked
themselves five or four. On the one hand, it indicates that the subjects all have very high
tendency; on the other hand, however, it also means that the measure is not accurate
enough to distinguish the subtle difference. Some ten-point items may more accurate than
the five-point ones.
Social Desirability
As demonstrated in the last section, no significant factor was found to influence
the mothers' yes-no answers to whether participation in infertility treatment made any
difference in mother-child relationship. This may due to the subjects' social desirability.
Among the interviewed subjects, there seem to be a desire ofbeing accepted. Many of
them showed strong interests in whether their answers to the questions were right or
wrong and how other women answered the questions although they had already been told
that there are no right or wrong answers to any questions. Some people are subject to
positive self-presentation effect. They may present their answers in a socially accepted
way rather than truly reporting what they did. After all, nobody would like to be
considered as a bad parent. Yet their social desirability may affect the validity ofmy
research to some degree.
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CONCLUSION
The purpose of this research is to explore the mother-child relationship in the
families that used in vitro fertilization and similar advanced reproductive technologies
such as GIFT and TET. There are many social studies about the human reproductive
technologies, including in vitro fertilization. Issues about the fertility market, such as the
cost of the procedures, the insurance, the competition between the clinics, the successful
rates, and the safety, are brought out quite often in the media. But there are very few
studies on how the parent-child relationship in the families created by the reproductive
technologies, whether there is some psychosocial influence ofthe technologies on the
parent-child relationship, what the parents concerns are, and how the children have
developed. However, the social researchers, the policy makers, the medical
professionals, and especially the people who used and who will use the advanced fertility
technologies need to know more about the questions mentioned above.
This study examined the mother-child relationship from the aspect of acceptance,
overprotection, overindulgence, rejection, expectation, adjustment to motherhood, and the
psychological influence of infertility. It can be concluded from this research that the IVF
families did not show significant difference from the non-IVF infertile families in
overprotection, overindulgence, and rejection. Although in some studies it was found
that the IVF parents were more overprotective of their children than the non-IVF parents
as the children conceived by the assistance of IVF are extremely wanted and cherished
(Weaver et ai., 1993, Bums, 1990), it does not seem to be true in my sample. However,
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among all the women that either participated in the advanced fertility technologies or in
less aggressive fertility treatment overprotection seems to be a major concern. When the
IVF group and the non-IVF group were regarded as a whole group representing the
people who experienced infertility, participated in the infertility treatment, and
successfully conceived their children, they were actually more overprotective than the
fertile people.
Although it was not found that couples who conceived their children with the help
ofthe reproductive technologies were superior parents compared with the parents without
fertility problems, the mothers in this study showed more acceptance towards their
children. The mothers' acceptance of their children is correlated with the mothers' effort
in child-rearing. This finding is in accordance with the prediction of the theory of
cognitive dissonance. As the women made great effort and commitment in childbearing
and child-rearing, they were more likely to accept their children and to have a positive
perception of their children. Most of them reported that they were very happy when the
children were just born. Furthermore, they tended to rate their children's sociability very
high.
The mother's age, as was suggested by some women during the interviews, plays
an important role. As most of these mothers are already in their thirties when they
participated in the treatment, they are more mature than many younger mothers.
Psychologically they are more ready to enter motherhood.
Although the t-tests showed that mothers in the IVF groups had slightly higher
expectations of their children than those in the non-IVF families, the Mann-Whitney U-
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test did not indicate the same result. In addition, although it was found that the longer the
duration of infertility treatment the higher score of the mothers' expectations, there are no
significant correlations between the mothers' expectations and each of the four scales that
comprise the Mother-Child Relationship Evaluation. It seems that the exchange theory
cannot well explain the mother-child relationship. Although the mother's expectation did
not have any negative effect on the mother-child relationship in my research, it is still
possible that there would be some effect when the children grow up and go the school.
At that time, the children's academic behavior may show contrast to the mothers's
expectation. As a result, it may influence their relationship. At the time of conducing
this research, none of the children were of school age.
As Burns (1990) pointed out, infertility is not a transient problem without any
long-term impact on individuals, couple, and children raised in a family with infertility as
part of its past. Parenting after infertility is different from the parenting of the fertile
couples in this study. The longer the duration of infertility, the more overprotective the
mothers in the IVF group would be. The longer the duration of treatment the mothers in
the non-IVF group received, the more rejecting and the less accepting the mothers in the
non-IVF group would be.
Although the statistic results showed that there is negative psychosocial influence
of infertility on the mother-child relation, the qualitative research indicated that
participation in the infertility treatment, either IVF/GIFT/TET or the less aggressive
treatment, enhanced the mother-child relationship in a positive way among many people.
The mothers frequently reported that they appreciated having children in their lives and
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felt more close to them.
It is revealed in this research that the mother-child relationship in the IVF families
is undifferentiated from that of the non-IVF families in terms of overprotection,
overindulgence, rejection, the mother's effort in child-rearing, and the mother's
adjustment to motherhood. The mothers in the IVF group are more accepting of their
children than those in the non-IVF group. Regardless the infertility treatment, the women
in my research as a whole group tend to be more overprotective, less overindulgent, and
less rejecting than the fertile mothers. Infertility does have some psychological effects on
mother-child relationship in terms of overprotection, rejection, and acceptance. On the
other hand, participation in the infertility treatment does not necessarily have some
negative impact on the families and the children.
Finally, it is worth noting that these findings were based on the samples of small
SIzes. The IVF group size is seventeen people, and the non-IVF infertile group size is
thirteen people. As small sample size can mislead the research results, we should be very
cautious about the conclusion. A larger sample size and longitude study are strongly
recommended if a similar research is conducted.
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APPENDICES
Appendix 1
INFORMED CONSENT FORM
The purpose of the study is to learn the mother-child relationship and in the families with
infertile problems and conceived children by IVF or other medical treatment.
The procedures which will be used in this study are interviewing the mothers by phone and
analyzing how and why the families differ from those families did not use the reproductive technologies.
Your participation in the study will involve a telephone interview lasting about a half hour.
The possible risks associated with the study are possible psychological discomforts, such as
threat to dignity and invasion of privacy.
The possible benefits to you are more knowledge about your relationship with my children and
may reduce some of your worries about being infertile and using IVF in conception.
Any data or answers to questions will remain confidential with regard to your identity and that
your name will not be on the questionnaires and will be deleted from the name lists once the research is
completed.
Your participation is voluntary and that you are free to withdraw from this study at any time
without jeopardizing your relationship with Lehigh University.
If you have any questions about this study and what is expected of you in this study, you may
call Rong Wang at (610)868-1601, or call Rong Wang's academic advisor Judith Lasker at (610)758-
3810.
Problems that may result from your participation in this study, may be reported to Mary Jo Hill,
Office of Research and Sponsored Programs, Lehigh University, (610) 758-3023.
You understand the foregoing information. You agree to participate as a subject in the study on
mother-child relationship conducted by Rong Wang, a graduate student of Social Relations, Lehigh
University .
I, the undersigned, have dermed and fully explained the investigation to the above subject.
Date Investigator's Signature
I was present when the study was explained to the subject(s) in detail and to my best knowledge and
belief it was understood. (Use this statement if it applies to your investigation.)
Date Witness
NOTE: WHEN A SUBJECT CONSENT DOCUMENT IS USED, A COpy MUST BE PROVIDED
TO SUBJECTS SO THEY WILL HAVE A RECORD OF THEIR AGREEMENT TO PARTICIPATE.
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Appendix 2
DEMOGRAPIDC INFORMATION
[1] For ALL Clients Initially Contacted:
~ Tye of reproductive treatment(circle one): IYF/GIFT/TET; or less agressjve
treatment (which does NOT include IVF/GIFT/TET, donor insemination,
surrogate motherhood, or other advanced reprocductive technoloties)
~ Mother's age Mother's Years of Education
Age and Birth order of the child/children (NOTE: Please just ask for the
infonnation of the children who conceived by IVF/GIFT/TET, or the less
aggressive treatment)
Age
Birth Order
~ Number of children _
~ Mother's occupation
~ Father's occupation
~ Duration of infertility (husband and/or wife)
~ Husband Wife _
~ Duration of receiving treatment
[2] Read the Informed Consent sign on the sheet and Informed Consent
form. If the person you call agree to be interviewed, then Please write
down their
~ Name _
~ Phone Number
~ What time they preferred to receive telephone interview:
Mon Tue Wed Thu Fd Sat Sun
am
p
m
NOTES:
Thank you very much!
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Appendix 3
The Mother-Child Relationship Measurement Questionnaire
Instruction
[1] Read the Informed Consent;
[2] To better understand your relationship with your child, please express your opinions or your feelings
about the statement which follow. There are no " right" or "wrong" answers, only your opinions or
feelings. Please keep in mind the child in the study is the one conceived by IVF/GIFT/TET (or by the less
aggressive reproductive technologies). If you are in doubt, please give the opinion or feeling closest to
expressing your feelings at this time.
Part I: Open-Ended Questions:
[1] Do you think participating in IVF/infertility treatment make any difference in the relationship with your
child? Why or why not?
[2]Have you ever thought about overprotection? Do you think you are
overprotective?
j
[3] How is the father-child relationship? Does it have something to do with
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infertility, the infertility treatment, and the involvement of reproductive
technologies?
Part II: Adapted The Mother-Child Relationship Evaluation (MCRE)
see Appendix 4
Part III
[4] Would you say that your child is sociable? Please rate in the following 5 scales
I VerySffiUCh I 4 I MJ:d\e I 2 I Very\litlle I
[5] Would you say that your child is obstinate? Please rate in the following 5 scales
I VerySffiUCh I 4 I Mi:ille I 2 I Very\little ;
Then End: Thank you very much for your participation in the interview!
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Date _
Names and Ages of Children _
The Mother-Child Relationship Evaluation
Robert M. Roth, Ph.D.
Published by
Wg& WESTERN PSYCH.OLOGICAL SERVICESPublishef$ and Oistnbutors12031 Wilshinl BoulevardLos Angeles, California 90025
Name Age Years Married _
Address Telephone No. _
No. of Children _
Child Presented _
D1RECT.ONS:
To better understand you and your child, and your relationship with your child, please express your opinions or your feelings about the
statements in this evaluation. There are no "right" or "wrong" answers, only your opinions or feelings. Let your personal experiences decide
your answers. Keep in mind the child for whom you are seeking help.
Do not spend too much time on anyone statement. If you are in doubt, circle the opinion or feeling closest to expressing your feelings
at this time. Be sure to answer all statements.
Read each statement carefully, then draw a circle around the opinion or feeling to the right of the statement which comes closest to your
opinion or feeling.
If you strongly agree with the statement or feeling, circle the letters SA; if you agree, circle the letter A; if you are undecided, circle the
letters UN; if you disagree, circle the letter 0; and if you strongly disagree, circle the letters SO. You will have time toanswerallthe statements.
When you finish please turn in your booklet. Now begin.
1. If possible, a mother should give her
child all those things the mother never
had.
2. Children are likes~ anful~Is and can
be trained the same as puppies•
•J ..••• : ~'.~;:-~~.l. .. ::~.., i..:~.~~~:~.~~',: .~~...
3. Children cannot choose the proper foods
for themselves.
4. It is good foria child to be separated
from.its nioth~r from time to time.
_.... 't. ..:.. . ~.: ',.', "
5. "Having fun" usually is a waste of time
for a child.
6. A mother should defend her child from
criticism.
7. A child is not at fault when it does some-
thing wrong.
8. When a mother disapproves of an activ-
ity of her child, she should overem-
phasize its danger.
Strongly Strongly
Agree Agree Undecided Disagree Disagree
(5) (4) (3) (2) (1)
A OP Ol R A OP 01 R A op Ol R A op Ol R A or Ol R
SA A UN D SD
SA A UN D SD
SA A UN D SD
SA A UN D SO
SA A UN D SD
SA A UN 0 SD
I
SA A UNI D SD
SA A UN D SD
W-78A
Copyright ~ 1961. 1980 by WESTERN PSYCHOLOGICAL SERVICES
Not to be reproduced in whole or in part without written permission of Western Psychological Services.
All rights reserved. . g9 Printed in U.S.A.
Strongly
Agree
(5)
Agree
(4)
Undecided
(3)
Disagree
(2)
Strongly
Disagree
(I)
A OP OJ R A OP OJ R A OP 01 R A OP OJ R A OP OJ R
9. My child cannot get along without me. SA A UN o SO
10. My child does not get along With other
children as well as it should.
SA I,' A UN D SD
II. A mother should be resigned to the fate
of her child,
SA A UN o SO
12. A mother should see that her child's
homework is done correctly.
SA A UN D SD
I
13. To raise a child suitably, the mother
should know fairly well what she would
like her child to be.
SA A UN o SO
14. A mother should Mshow off" her child
at every opportunity.
SA A UN D SD
• to', f_."
15, It takes much energy to discipline a child
properly.
SA A UN o SO
16. A mother should never leave her child
by itself.
SA A o
·r-' :; , : :,~?.
~::~ SD ";.:.'?; ·.~ri-v..
...~,
17. With the right training, a child can be
made to do almost anything.
SA A UN o SO
I;," .' ;'" " " ..
18. It~ g~ fora m~tberto'~ih~;~bild'; '~.".o ;~~ "'~(,'-c\':~~!;.~~. ({i-; ~1; "* 1,-:
hair ~jt'disli~going to ,the .~r-::,,~~,~: k:{· ~b' :ifS: :-";:;.:J~ ~t.; f:: ;,~f da:'!!· ..·
19, I often threaten to punish my child but SA A UN
never do it.
D
o
\,c.
SO
" ~:~ ~';' ,;." ~ : hfmll'J:"l' ",'r:::
n; f.!: ~:c:~~. ~~}{ so
27. Breast feeding should be stopped by the
mother as soon as possible.
SA A UN D SO
0.",," •
28, C1JilIkcn should always be kept calui.
,,'.:. ~,< I:'j:::':' ",:' 'A
90
C-, .... :-. .~:'
SOo
" ."
., J)
,t,;-;"'
UNASA29, A child should not have a fixed allow-
ance,
9. My child cannot get along without me.
10. My child does not get along with other
children as well as it should.
II. A mother should be resigned to the fate
of her child.
12. A mother should see that her child's
homework is done correctly.
13. To raise a child suitably. the mother
should know fairly well what she would
like her child to be.
14. A mother should "show off" her child
at every opportunity.
15. lltakes much energy to discipline a child
properly.
16. A mother should never leave her child
by itself.
17. With the right training. a child can be
made to do almost anything.
Strongly
Agree
(5)
A OP OJ R
SA
SA
I
SA
SA
SA
SA
SA
SA
Agree
(4)
A OP 01 R
A
A
A
A
A
A
A
A
A
Undecided
(3)
A OP OJ R
UN
UN
UN
UN
UN
UN
Disagree
(2)
A OP 01 R
o
o
o
o
o
o
o
o
Strongly
Disagree
(I)
A OP 01 R
SO
SO
SO:
SO
SO
SO
SO
SO
SO
18. It is good for a mother to cut her child's
hair if it dislikes going to the barber.
19. I often threaten to punish my child but
never do it.
SA
SA
A
A
.\ UN
UN
o
o
SO
SO
20. When a child disobeys in school, the
teacher should punish it. .. .'
::., .... :'- ..~::. .:~~;~i;·_;;_:.,_ .. _! ••:;..ltij~i~ .. -....~J ....~~.:;.",~ ~....... .s~_
21. My child annoys me.
SA
.:..;; ;",iiil=
SA
A
A
UN
UN
o
o
SO
SO
22. It is the mother's responsibility to see
that her child is never unhappy.;
23. A child is an adult in small form.
24. A mothercanD.otspcnd too ~~~;tiin~ '/'
reading to her child.. . '-
25. A child needs more than two medical
examinations each year.
SA
SA
SA
A
A
A
UN
UN
UN
o
o
o
so
.',' :
SO
SO
."" ,., '0 -',',.
26. Children cannot be trusted to do things
by themselves.
" •. ~. ":'-01 y~~ f:r.~ .~r! '~'.~
.SO
27. Breast feeding should be stopped by the
mother as soon as possible.
28. Children should always be kept calm.
29. A child should nOl have a fixed allow-
ance.
30. I often play practical jokes on my child.
SA
SA
SA
SA
A
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A
A
A
UN
UN
UN
UN
o
o
o
D
so
SO
SO
so
Strongly
Agree
(5)
A OP 01 R
Agree
(4)
A OP 01 R
Undecided
(3)
A OP 01 R
Disagree
(2)
A OP 01 R
Strongly
Disagree
(I)
A OP 01 R
31. The mother should lie down with her
child if it cannot sleep.
32. Often children'act sick when they are
not sick. '
SA
SA
A
A
UN
UN
o
o
SO
SO
SA33. Children can never bathe themselves
as they should.
~;, ~ ciwd;~~ri;G'~~¥ld~i~;-~;i'r -', '!SA
~~" 'bing~ from an.1adult. ,- " ','0';',' -I 1,'i~~·:'-:·; ..:. c.~<;...~.~ ....2J~.·:.j.~:~:~.~..:·!,.:?';\~"".::~~:·~,~\?~ :~;.~< '~'.~~:.
A
A
UN
UN
o
o
SO
SD
35. When a mother has problems with her
child with which she cannot deal, she
should seek the proper help.
-r(~.-::":'~':'~'·~-·.i,:':'~ ..:!:~~~ ~~4'~~'J :': .....w~
36. When' a. child- cries, it. should- have the'
~~'. mothefs:'attCiltion ai.once~ ;.'~":I,' '
'''::'~:'-'_'';' :.;'~-> ..~ "7,,': ;..; ~.~:_. ,.~.'
37. Somehow, I cannot refuse any request
my child makes.
SA
-'" .. 1-.".
1-' 'SA
SA
A
A
A
UN
UN
UN
o
o
o
SO
SD
so
39. A mother should always see that her
child's demands are met.
40. A child should noi_get, !lngry..a~ its.
mother.
SA
(1)
SA '"
A
(2)
A UN
UN
(3)
~. '0
o
(4)
SO
(5)
SD
41. Young children, like toys, are for their
parents' amusement.
42. ChildbeariDg is a.; respoDSi~ility of
marriage. _ ._" ....
43. There are certain right ways of raising a
child, no mailer how the parents feel.
44. Children should be ~een but not heard.
45. A mother should control her child's
emotions.
46. Since thumbsucking is an unhealthy
habit, it should be stopped by all means.
47. It is not too helpful for a mother to talk
over her plans with her child.
48. A child should please its parents.
SA
"
SA
SA
SA
SA
SA
SA
SA
A UN 0 SO
A UN D SD
A UN 0 SO
A UN D SD
A UN 0 SO
A UN D SD
A UN 0 SO
A UN D SD
ENO
Raw Scores
(See manual for
scoring instructions)
OP D
9/
OlD
31. The mother should lie down with her
child if it cannot sleep.
32. Often children' act sick when they are
not sick.
33. Children can never bathe themselves
as they should.
34. A child should not be scolded for grab-
bing things from an'adult.
35. When a mother has problems with her
child with which she cannot deal, she
should seek the proper help.
36. When a child cries, it should have the
mother's attention at once.
37. Somehow, I cannot refuse any request
my child makes.
39. A mother should always see that her
child's demands are met.
40. A child should not get angry at its
mother.
41. Young children, like toys, are for their
parents' amusement.
42. Childbearing is a responsibility of
marriage.
43. There are certain right ways of raising a
child, no matter how the parents feel.
44. Children should be seen but not heard.
45. A mother should control her child's
emotions.
46. Since thumbsucking is an unhealthy
habit, it should be stopped by all means.
47. It is not too helpful for a mother to talk
over her plans with her child.
48. A child should please its parents.
Strongly Strongly
Agree Agree Undecided Disagree Disagree
(5) (4) (3) (2) (1)
A OP 01 R A OP 01 R A OP 01 R A OP 01 R A OP 01! R
SA A UN 0 SO
-
SA A UN 0 SO
I
ISA A 'UN 0 SO
SA A UN 0 SO
SA A UNI D SO
I
SA A UN D SO
SA A UN D SO
"" ~ ~ '.,,-,: ~:; .... ...., ......'" . "'"' ~ ..... ..". ,. ~<. .'!Jvr.: :!:...j~ '~i :-.~ ... . , ~.. ' ..
SA A UN D SD
SA A UN D SO
(1 ) (2) (3) (4) (5)
SA A UN 0 SD
SA A UN D SD
SA A UN D SD
I
SA A UN 0 SO
SA A UN D SD
SA A UN 0 SO
SA A UN D SD
SA A UN 0 SO
SA A UN 0 SD
DID
Raw Scores
(See manual for
scoring instructions)
OP D
q,
OlD
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